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I started this project to improve the teaching of conservation and 
ecology in the Findlay Grade School . I wanted more tha n a paper project. 
I wanted a workable program that would improve the erlucation of the students 
and a program that would promote better understanding of conservation and 
ecology. I wanted more teaching to be ecology oriented . 
The students of the Findlay Grade School needed more information, and 
a better understanding of how our natural resources affect their lives . 
The students also needed a purpose for conservation. This purpose could 
only come through better education in the field of conservation . I felt 
that the students did not understand that resources can be depleted and that 
we do not have new resources to take the place of the ones being depleted. 
It is the obligation of the school to establish conservation education 
programs. The law mandating such programs h8s been �n effect since 1968. 
Accordin,g to Dr. Lance Bedwell, of the Illinois Office of Education, very 
few schools in the state nre fully meeting this obli�ation. The law states 
that :i.n every public school there shall be instruction, study and discussion 
of currP,nt Problems and needs in the conservation of natural resources, 
incJuding but not limited to air pollution, water pollution, the affects 
of excessive use of pesticides, preservation of wilderness areas, forest 
management, protection of wilderness areas, and humane care of domestic 
animals. State law strongly suggest the inclusion of outdoor education in 
conservation education programs. 
This oroject w as started to meet a need of the Findlay Grade School. 
The amount of conservation and ecology be:tng taught would not have passed any 
minimum standards of the state. Some classes were receiving no educa tion in 
the field of conservation and ecology . 
357349 
This project has been succes sful only because of the work involved in 
starting it. The project is started and it is working. It looks almost like 
an old subject to the school. 
I. INTRODUCTION 
rhe purpose of this field s tudy was t o  de s c r ibe ac tivit i e s  
concerning the development of an env i r onme n t a l  e duca t ion prog ram 
in the Findlay c;rade School , where I have s e rved as pr inc ipal for 
the pa st rive } e a r s. I was appoin ted En v i ronme n t a l  E ducation 
C i r ruculum coordin ator for the F indlay Community Unit S chool 
District #2 on September 15, 1975. The supe r i n tende n t  as s ig ne d  
me the responsibility for developing an env i ronme n t a l  e duc ation 
progr am for the Findlay G rade S chool . 
The Findlay Grade Schoo l needed a clea r ly de f ined curricu lum 
of con s e rv ation and env i ronme n tal educ a t ion . The ma j or pu rpo s e s  
of t h e  program were to enc our ag e con se rva t i on o f  energy a n d  our 
natural re sourc es and to promote an ac t ive c once rn for the environ­
ment among ele ment ary age s tuden t s . The program wa s a l s o  des igned 
to e n c our age the developmen t of env i ronmen ta l improvemen t p l an s  
for the s choo l  and the community . 
This fie l d study repor t summa r i z e s  my activities in prov i d ing 
le ader ship to the s choo l sta f f  in pl ann ing and implemen t ing an 
env i r onme ntal education program for the F indlay G rade S choo l . 
I I .  LOG O F  ACT IVIT IES 
On Septembe r 15, 1975, the Super inten den t of  the F in d l ay 
School District #2 a sked me t o  become the Env ironmental E du ­
cat ion Curriculum Coordin ator for the D is t r ic t . I was a l s o  
asked to plan and implement a progr am o n  c on servat ion o f  energy 
and ecology for the Findlay Grade S choo l . 
On Octobe r 7, 1 �75, I con t ac ted J .  Rober t  Sampson, 
Assis tant Director In s t ruction a l Serv i c e s  S e c t ion, Il l ino i s  
Office of Educat i on ,  t o  arrange for a speak.er on Env ironment a l  
Educ ation, to prov ide s ome direct ion f o r  mys e l f  and the teache r s  
in progr am deve lopme n t . Mr . S amps on made the arrangement for 
Dr. Lance Be dwe l l, E du c a t ion a l  Spe c i a l i s t  on Env ironmen tal Edu ­
cation , t o  prov i de a work shop for teachers in November . 
On Novembe r 4, 1975, the need for an env i ronment al edu­
cation prog ram was expl a ined t o  the D i s t r ict Adv i sory C oun c i l, 
a group o f  pa ren t s  o f  s chool ch i l dren from the Findlay D i s t r i c t . 
Dr . Lance Bedwe l l  conducted the envi ronmenta l  educat ion 
workshop at the F i n dlay H igh S chool on November 5 ,  197 5 . Dr . 
Bedwe l l  g ave a s l i de pre s e n t at i on, a short talk, and pas sed out 
free l i t e r a t u re to the t ea cher s o f  K indergarten through grade 12. 
Teacher questions c on ce rn ing environment a l  e du c a t ion were d i s ­
cussed .  
I '" ::. . end(:d an all day workshop o n  S c ience and Env i ronme n t a l  
Education -:t ! Lake Land Junior C o l lege in Ma t toon , I l l in o i s  on 
November 21, 1)75. 
On Nove�Jer 22, 1975, I wen t  to Chicag o  for three days t o 
the Illinois School Board Assoc i a t ion C onvent i on . While the re , 
I v i si ted many of the d i s play s . I also que s t ioned the people 
at the displays on how the i r  produ c t s  he lped in con s e rvat ion of 
energy, and on the po llu t ion effe c t  o f  the i r  mat e r i al . I 
received a lot of mat e rial on ene rgy con s e rvat ion , and I read 
ma te r ia l s  on attemp t s  by bu s in e s s e s  t o  c on s e rve e ne rgy . 
Decembe r o f  1975 t o  J une 197 6 was spent read ing ma t e r i a l s ,  
developing ideas about the prog ram, a n d  d i sc uss ions wi th 
teachers. 
On June 21, 197 6 ,  I s t a r t e d  working on the l ayou t o f  the 
extra classroom to be u s e d  in the prog ram. F i r s t  I made a 
sca le drawi ng of the room inc lud ing all door s , windows , and 
ele c t r i c a l  outlets . The n , I placed t ab l e s  on the drawing and 
labe l le d  them for the i r  pu rpo s e s. I cou l d  then l ook a t  the 
drawing and tell how man y  t ab l e s  I neede d . I pl aced t ab l e s  
and the portable sc ience laboratory according to the e lec ­
tric a l  outlets and the purpose o f  the t ab le s . 
At the June meeting of the F in dlay C ommun ity Un it Di s t r i c t  
School Board, I gave a p rog re s s report o n  t he prog ram . The 
Board pr�n11sed to provide ne ce s sary funds to con t inue program 
plannin�. 
On .J ,.ne 2 g, 197 6, I plowed a s mall garden for the cla s se s  
t o  use. The area was about twenty s even feet long an d twenty one 
fee t wide, and it wa s located on the south s ide of the s chool 
building be twe en the old bu i ld i ng and one of the addition s . I 
had -::o dig out an o l d  wate r p i pe a f t e r  the ga rden wa s  plowed . 
June 30, 1976, was mov ing day . I moved a l l  s c ience equip­
ment, tables, and ecology ma t e r ia l s  to the room . I fi l le d  the 
shelves in the closets and s e t  up four aquar i ums . 
I tilled the g arden aga in on July 12, 197 6 ,  and planted 
tu rn ips , parsley, lettuce, radi she s , b lack radi she s , mus t a rd 
gree n s , ma r ig old s , z in n i a s , and bache lor but tons . The purpose 
for this was t o  de te rmine if the g round could g row anything but 
grass. The soil had not been til le d  for over th irty ye ars . 
Teache r s  we re encou rage d  to use the garden for plant ing pro j e c t s . 
July 16, I s t arte d pu t t ing up the large bul letin board . I 
devot e d  it to p lan t s , w i l d  an ima l s , and fish . I a l s o  put a few 
plan t s  on the tab l e . 
Anothe r bu l le t i n  board wa s devoted t o  energy con s e rva tion . 
Ma te r ia l s  for th i s  bu l le t in boa rd c ame from the Federal G overn -
ment . 
On August ll, 1976, I bu i l t four cages . Each cage wa s two 
fee t squax:e. rwo cages h a d  one inch me sh , and two c age s had 
screen wire over them. We cou l d  keep animals, snakes , or i n s e c ts, 
dependins on what was caught . I a l so added two l a rge t ables to 
the room £or the students t o  work on , and one large t ab l e  for 
more d i splays. 
The Findlay Gr ade Schoo l Workshop wa s  he ld on Augus t  25, 
1976. I devoted much of the time a l l o t e d  to i nformat ion on the 
con s e rva t ion prog ram. I d i s cus sed how the room and equipment 
coul d b e  used. I a l s o  in formed the teachers o f  several ways the 
garden cou l d  be used. 
On Septembe r 15, 1976, I rece ive d the re s t  o f  my s c ience 
equ ipme n t for the r oom. My secre tary and I s e t  up the equ ipmen t 
for two , ten-ga l lon aqua r i ums . 
On S epte mbe r 2 0 ,  197 6 , I worked with two teache r s, Mr . 
Bake r and Mr s. Rya n , set ting up workab le areas i n  the room for 
specific areas o f  s c ience . 
By October l ,  1976, the env ironme nt a l  e duca t i on prog ram 
wa s ope rati n g  a t  the F in d l ay G rade Schoo l . 
Even though the Eco logy and C on se rvation Room wa s in u s e , 
I felt many o f  the teache rs were hav ing prob l ems with knowing 
wha t s tudent a c t i vit i e s  t o  i n i t ia t e . I felt much o f  the ir 
eco logy an d c on s ervat ion t e ach ing wou l d  come from doing the 
projects in science t e xt. I did not b e l ieve that the sc ience 
text had enough of a variety o f  sugge sted student pro j ect s and 
activities. 
By mid October I started work ing on an Ecology C on ser­
vation curriculum Guide . The guide was to prov ide a s t a rting 
place for research and indepth study o f  eco logic a l  prob lems . 
The sugge s te d  activities o f  the gu i de we re de signed to mee t 
specific objectives. The guide was comp leted by mid-Decembe r, 
197 6 .  
III. SELECTED ACT IVITY ANALYSES 
I u�ed severa l different agen c ies to get mater ials and 
supplies for this project. We have Eagle Creek and Wolf C reek 
State Park d istricts n e a r  F in dlay . I re ce ived he lp from the s e  
area s ,  only to the po in t that people volun teered to he lp with 
any type of field tr ip wh i ch I might wan t  or to furn ish 
speakers for the c l a s srooms . The people a t  the park d i s tr ic t s  
also g ave me the names a n d  addre s s e s  o f  people to write for 
he lp an d publications . I con t a c t e d  Robe r t  M .  C ot t ingham , the 
Distric t Wild l i fe Biologist. I was given a l i s t  of free 
mate rial s I could order and a l so a f i lm l is t . Ri chard Morse, 
from the S oil Con serva tion o f f i ce ,  a l s o  con tac ted me an d 
offere d t o  prov i de sma l l  everg reen t ree s to each s tu dent in 
the project. 
The Ill ino i s  O ffice o f  Educat ion he lpe d  s tart the pro j ect . 
Lance Bedwe l l s en t  me a box o f  s amples o f  free ma t e r ial s that 
I cou ld order . The s e  ma t er i a l s  ranged from free comic books 
on c on servation t o  free film l i s t s  o f  c on servat ion fi lms . I 
rece ived three C u rriculum Gui de s f rom Mr . Bedwell . These 
gu ides were set up by the S tate of Illin o i s  t o  show wha t they 
wan t e d  t aught in con se rva tion . One very he lp ful gu ide was 
the Env ironmen ta l Educ a t i on Handbook for Te ache r s  publ ished by 
the Illinois Office of Educat i on in 1976. 
I also requested mat e r i a l s  from the Fede ra l Comm ission on 
Energy. :,)ne gu i de prov ided by that C ommiss i on wh ich wa s 
especially helpful was t itled All Around You .  This gu ide was 
published by the Un i t e d  States Departmen t o f  the Interior, 
Bureau of Land Management.  I a l so rece ived their othe r gu i de s  
a n d  se vera l small pape rback book s pe rt aining t o  Con se rvation and 
Ecology f rom the Fede r a l  Commis sion on Ene rgy . Much of the 
mate r i al from the s e  four gu ide s  was useful to tea chers and my s e l f 
when we de ve l oped the cu rriculum gu ide for our d istric t . It wa s 
essen t i a l  that such a guide be developed t o  prov i de cont inu ity 
in ou r prog ram a n d  to avoid dupl icat ion o f  e f fort a t  d i f ferent 
grade leve l s . 
Eve ry teache r in grade s Kinde rgarten through six was in­
vol ved in the deve lopmen t  o f  the curr iculum gu i de . I worked 
with each teache r indiv i dua l l y in developing a gu ide for his 
gra de leve l . We worked on the gu ide just a f ter s chool or when 
teache r s  had a break dur ing s chool, such as recess , noon, or 
mu sic pe riod s . 
The genera l plan wa s t o  s e t  gene ral objec t ives for the 
grade leve l and then to deve lop spe c i f i c  ob j ect ives and me thods 
to accomplish the s e  spe c i fic ob j e c t ive s . I felt this approach 
wou l d  make the gu ide eas i ly understood and simple t o  use . 
My first teacher conference wa s wi th the k indergarten 
teacher, 1"1rs. Eadie. Afte r ta lk ing to Mr s .  Eadie a short while, 
1 felt ��'ie had a r e a so nab le amoun t o f  knowle dge abou t the s ub­
ject ot ecJlogy and conse r va t i on,  but she needed he lp in 
dE:velopi.ng :.:.i1e curriculum. We fi r s t  worked on a genera l objec­
tivt: for kindergarten . This wa s to be an awa renes s program o f  
what e1�ology and con s ervati on wa s a l l  about . Ch i l dren o f  
kindergarten age a re not ab le t o  read o r  even c a r ry on a ve ry 
long c onversation about any subject . The awarene s s  program 
would have to be bas e d  on their natural cu riosity . 
To teach c h ild ren o f  kindergarten age, you mu s t  r e l y  on 
their c u r i o s ity and have programs set up so the ch i l dren di s­
cove r  answe r s . We may u s e  any or a l l  of the i r  senses, such as 
sight, smell , hea r ing , ta ste , and most of a ll the i r  s e n se of 
tou ch. This approach wa s t he major focu s of ou r k inde rga r ten 
program. 
We s e t  the program up by not hav ing spe c if i c  goa l s  but 
ra the r spec i f i c areas  to work on . The l a s t  par t was e a sy . 
We worked on di f fere n t  th i ng s  tha t could be done to make the 
children awa re o f  their env ironmen t .  Field t r ip s , nature 
wa lk s , ce r t ain type s o f  mov i e s  and films s t r ip s  and book s wi th 
s t or i e s  about animals or con s e rvat ion pro jects were used . 
I felt the kindergarten p roje c t  was o f f  t o  a good s t art . My 
work wit11. Mrs. Eadie also prov ided me with a bet t e r  knowledg e  o f  
what to eKpect of the ilrst graders. 
/\fter fin1sl1ing wi t h  the kinde rgarten , I dec i de d  t o  c ombine 
teacher c..1nferences. The next a rea s I worked with were the 
fi rst anc second grades . The two teacher s  were M i s s  Lockha rt 
and Mrs. Van Keuren. 
At our firs t c onfe re n c e  M i s s  Lockha rt and Mrs. Van Keu ren 
both agreed that they wou l d  not have a g rea t deal o f  t ime t o  
spe nd o n  conservation and ecology . They fe l t  the be s t  program 
for them would be a ye ar long program that invo l ve d  only one or 
two an d ne v e r  more than three a reas pe r mon th . Each teache r 
descr ibed what she fe l t  she cou l d  do , and we d i v ided th i s  by 
nine to give the general obje c t ive s for the month . The se cond 
grade had more g e neral obje c t ive s than the f i rs t  grade . One 
reason for t h i s  is that most of the t ime in fir s t  grade i s  
de vot ed to reading. The s econd area o f  t ime in the f i r s t  g rade 
is devoted to numbe r concept s .  Af t e r  the fir s t  two prior i t ies , 
come s conserva t i on and e c o l ogy . I do feel the f i r s t  g ra de 
teacher is do ing all that i s  nece s s a ry t o  te ach c on s erva tion and 
ecol ogy in the f irst g r a de . 
The n ext con fere nce wa s he ld with Mrs . Leonard and Mrs . 
Tice , t hird and four th g r ade teache r s . I found they u sed many 
o f  the s ame book s  and equ ipment, and have o f ten fe l t  tha t the 
cla s s es could benefit by be ing together for cert a in subjec t s . 
Many of the general obje ctive s developed work e d  for both g rade 
levels. Even though the gene ral ob j e c tive s might be alike, the 
approach �nd method of at t a in ing the s e  genera l ob j ec t ive s were 
differen t as were the exper imen t s and act ivit i e s. Ecology and 
con servation ha d different me an ing s to the s e two teacher s .  
Mrs. Leonard f e l t  tha t  ecology wa s tree s, pl an t s  and ways t o  
stop pollution . Mr s . Tice h a d  a lot of s e lf-energy devo ted to 
recycling products, cons erving ene rgy, and not wa s ting food . 
Each teache r wa s even tua lly able to adopt s ome o f  the ways of 
the other t e a che r s . I s t i l l  know that e ach wi l l  empha size what 
she knows and do€s b e s t wh en the mate ri a l  gets to the cl a s sroom . 
My last t eache r conference wa s w i th Mrs. Ryan, the f if th 
grade t eacher, and Mr . Bak e r, the s ixth g rade t each e r . Mr. 
Baker , in his f irs t  year of t e aching , had s t reng th in the 
sc ience area which is very c losely re lated to con s e rvation and 
ecology. Mrs . Ryan _an d Mr . Baker had been u sing the e co logy 
and con servat ion room more than any of the othe r t e a cher s .  
Both Mrs. Ryan an d  Mr . Baker h a d  fewer gene ral ob j e c tive s, and 
fewer spec i f ic obje ctive s  than my othe r teache r s . I feel that 
one o f  the reas ons for th i s  wa s that e a ch one t ried to set up 
s itu at ion s s o  the st udent s had to develop and te s t  hypothe s e s . 
Both t ea che r s tried to pre se n t  re l a t e d  ide a s  and enough ma t e r i a l  
s o  the students could set up an hypothe s i s , a n d  then test the 
hypothesis. rhis scienti f i c  me thod works we l l  in conservation 
and ecology. Both t e achers are very good with the s c ien t i f ic 
approach and use this me thod in  othe r sub j ec t s  a s  we ll , in 
examp l e, art, £ocial studies , an d  s c i ence . 
Many of the teachers also inc lude d book l i s t s  and f ilm 
lists in their suggestions f o r  the curriculum gu ide. A few of 
the teache r s  i n c lude d l i sts o f  mat e r ials needed for the sug ­
ge ste d activities. The i deas and mat e r i a l s  sugg e s te d  by 
teachers were invaluable in the development o f  the curr iculum 
guide. 
The F indlay S choo l D i str ic t has been declin ing in enro l ­
lmen t for  the last s ix year s. The grade s c hool s ta f f  was 
reduced by two tea chers at the end o f  the 1975-76 school ye ar . 
Thi s  re duc tion o f  staf f le f t  two c la s srooms vacan t for the 
1975-76 school ye ar. It was dec ided to u s e  one o f  thes e  rooms 
for sc ience , ecolog y , and con servat ion pro j ects and activ i t ie s  
in the e nvironme n t al educat ion program. 
The room wa s thirty f ive feet long and twenty one feet 
w ide . The Nor th wa l l  ha d  s ix large windows that measure a 
total o f  twenty s ix feet by s ix fe et, e ight inche s h igh . The 
West wall had two l a rge c lose t s  and two c oat close t s. The 
she lve s i n  the c l os e t s prov ided s torage for the equ ipment neede d  
for thE"· room. The S outh wa ll had a bullet i n  board , twenty one 
and one-half fe e t  by four fee t  h igh . Thi s  ha s been u seful for 
displays and pictures pert a in ing to one of the s ub j ec t  a rea s . 
It was also useful to d i splay s tu de n t  work . The Ea st wa l l  had 
a l arg e chalk board four and one -ha lf feet high by th i rt y  f i ve 
fee t  long. Th i s  wa s very use ful for the teache r s  to u s e  wh i l e  
teaching. Ab1;ve the cha lk boa rd there a re hook s for a portable 
mov i e  screen . 
We were ab le to show mov i e s , f i lm s trips or u s e  an ove r­
head projector or an opaque proje c tor in the room . The room 
had thre e e l e c t r i c a l  ou t le t s , one on e ach wal l  wi th the except ion 
of the We s t  wall. Th i s  room wa s in the f i r s t  add i t ion to the 
or ig inal bui l d i ng . The add i t ion was bu i lt in 1951 . Many o f  the 
rooms had only one elec t r ical outlet. One out le t  was used for 
the large portab l e  science laboratory . One out le t  wa s u s e d  for 
the pump s  on the f ive aquari ums . The other out l e t  wa s use d for 
the pr oje c t o r  or e le c t r i c  microscope s that were u s e d  in the 
room . 
The f loor o f  the room wa s dark t i l e with a bl ack kick 
siding all around the room . The t ile we re ea sy to c le an up and 
wax. We have had to wax the f loor more than u sua l . I be l ie ve 
that thi s is one of the b e s t  type s o f  f loors that we cou l d  have 
for th is type of rJom. Spills wiped up eas ily and did not 
� , .,.. i .;..,:n: s were not the best type for this room. 'rhey 
\•("...,-' t;·�e ':"")t:: :-.hat r,ang from the ce i l ing on a rod, with a 200 
\vatt bulb :'it cir.e enci. r he bulb is surrounded by s everal circles 
t11at: d.i.ffube the light and stop g lare . The white ce i l i ng helps 
in n:flec· ii:g light d0wn. The tube f l uore scent would be the 
best type of light. 
The color of the room was l ight green . This he lpe d keep 
light in the room. The on ly windows we re on the north side of 
the room, so the room never got d i rect sunlight. The room did 
get enough light to keep a l l of the many p la n ts a live . 
IV. CONCLUSION 
I s t a r t ed thi s  proje c t  to improve the teaching of con ser­
vat ion and ecology in the Findlay Grade School. I wanted more 
than a pape r  project .  I wanted a workable program that would 
improve the e duca tion o f  the students and a program that would 
promote be t te r  under s t and ing of conservation and ecology. I 
wante d more teach i ng to be ecology oriented. 
The s tude n t s  o f  the F indlay Grade School needed more 
informat ion , and a better understanding of how our natural 
resources a f fect the i r l ives. The students also needed a pur­
pose for c on s ervat ion. Th is purpose could only come through 
be tter e ducat ion in the f ie ld of conservation. I felt that 
the s tudent s d i d not unde rstand that resources can be depleted 
and tha t we do not have new resources to take the place of the 
ones be ing deple t e d . 
It i s  the ob l igat i on of the school to establish conser­
vat i on educat ion programs. The law mandating such programs 
has been in e f fe c t  s ince 1968 .  According to Dr. Lance Bedwell, 
o f  the Ill ino i s Off ice of Education, very few schools i n the 
state are fu l l y  mee t ing th is obligation. The law states that 
in every pub l ic s chool there shall be instruction, study and 
d i scu s s i on of current prob lems and needs in the conservation 
of natural re s ource s,  inc lud ing but not limited to a ir pol­
lut ion , wa t e r  po l lut i on ,  the affects of exce s s ive use of 
pe s t icides ,  pre s e rvat ion o f  wilderness areas, forest manageme n t, 
protecti on of wi l de rne s s  areas, and humane care o f  dome s t i c  
an imals . State l aw s t rong ly suggest s the inclusion of outdoor 
educa t i on i n  con se rva t ion education programs. 
Th i s  proje ct was s t arted to meet a need of the Findlay 
Grade S chool . Th e amount of conservation and ecology being 
taught would not have pas sed any minimum standards of the state. 
Some c l a s se s  were re ce iv ing no education in the field of conser­
vat i on and eco l ogy . 
Th is projec t  has been succe s s ful only because of the work 
involved in s tar t ing i t . The project is started and it is 
work ing . It look s almos t like an old subject to the school, 
howe ve r ,  I s t i l l  remembe r the work involved i n  starting the 
prog ram . I remember u sing the g arden tiller for several hours 
to t i l l  the sod for a garden , moving large wood tables, moving 
sc ience equipment , s e t t i ng up aquariums, and all the many other 
labors involve d . A project of this kind takes not only mental 
labors , bu t also phys ic al labor . 
Although this proje c t  consumed many hours o f  my t ime, the 
cost for new equipment was l e s s  than $400.00 . We have used 
much of th� equipment we had on han d , including tab l e s  and 
laboratories. The equ ipment and supplies are now organized 
and easier to find, there fore , more teache r s  are mak ing u s e  of  
them. 
I f  anyone else were t o  star t  a projec t  s uch a s  thi s  I 
wou l d  have severa l  re commendat ion s . I fee l you shou ld get a s  
much n ew equipment a s  pos s ib le . New equ ipmen t w i ll work be tter 
and give fewer problems t o  the teacher s  because it can mee t  
speci f i c  needs o f  the prog ram . De sks a n d  t able s , for example , 
should have s c ra tch and burn re s i s tant t ops. 
Water and e le c t r i c i ty shou l d  be eas i l y  acce s s ible . I f  
an old room i s  to be u s e d ,  an o l d  s c ience room woul d  be be s t . 
The se rvi c e s  o f  a plumbe r and an e lect ric ian may be requ i re d  
for mi nor mod i f i ca t i on s  o f  a room . 
P lants shou ld be one o f  the major subject areas . Art i f i ­
cia l l ight for growing plan t s  and for expe r iment ing with 
plan t s, shou l d  be u s e d . The teachers have c on t rol over art i­
ficial light bu t not over sun l ight . 
I think the te ache r s  shoul d  make use o f  s peake r s  from the 
conunun ity who have knowle dge o f  con s e rvat ion areas . Many 
people in a conunun i ty have expert ise in areas that apply to 
con se rvation or ecology . These people are usually willing to 
share their know l e dge w ith s tude n t s . 
Ev _1luat i on should a l s o  be a major area for a program o f  thi s  
type . L)ne should t ry to improve the program each year . 
Stude nt, teache r ,  and adminis t rator shou ld, be a par t o f  
the ev alua t i on . Evalua t i on goal s and ob j e c t ive s  shoul d  be s e t  
up. I would wan t to know to wha t  extent g oals are being accomp­
l i shed . I would want t o  know what cou l d  be done to increase the 
deg ree o f  a c c ompl i shmen t o f  goals. 
I f oun d that t e a cher in - s e rv ice t ra ining is a mus t  in a 
c on s e rvat i on and ecology proje c t . Many teache r s  do not under­
st and e c o l ogy o r  c on servat ion . They need he lp f igur ing out 
what to teach , how t o  teach i t , and how far to go with e ach 
grade leve l . 
In a n  ideal situation, an ou tdoor e ducat ion labora tory 
wou l d  bene fit a l l  c oncerned . This would invol ve acqu i ring lan d  
whi ch i s  expe n s ive . Land can be used to s ome deg ree , however , 
by u s ing s t a te parks or s tate con s e rva t ion are a s . 
I a l so suppor t  commun ity involvement in a c onserva t i on 
project. The more people you have inte re s t ed the more good 
ide a s  tha t will come to the proje c t and the more succe s s fu l  i t  
wi ll be . I have he a rd o f  u s ing c ommunity advisory coun s e l s  in 
project s o f  th i s  type . 
Although the planning o f  the con se rva t ion a n d  ecology 
program has been completed, the work o f  the F in dlay School 
Staff on �he program ha s just begun . It i s  hoped that each 
year will bring evaluation o f  the program and furthe r  re fine ­
ments and modifica t i on s  in it . 
CONSERVATION AND ECOLOGY CURRICULUM 
FOR 
THE F INDLAY GRADE SCHOOL 
KINDERGARTEN 
I. GENERAL OBJECTIVES 
The k inderga rten age chi l d  has a natura l curios i ty abou t 
his surroundings. He love s to expe r iment, explore and d i s cove r . 
Th i s  in tere s t  in h i s  physica l, as we ll as soc ial, env i ronment 
indic a t e s  the place nature s tudy and s c ience shou ld have in the 
learn in g expe r iences the s choo l prov i des . The natura l  wor l d  in 
which the child l ive s y ie l ds limitless pos s ib i lities for see ing, 
hear ing , smel ling , tast ing and touching . Through the se sensory 
expe r ience s the young child be comes a part of h i s  world . 
In add i t i on ,  the young chi l d  nee ds to learn to appre c iate 
his env ironment and to become aware of the import ance of c on­
t rol l i ng and protec t ing i t. Through n a ture wa lks, f ie ld t rips, 
dis cu s sions and pro j ec t s , the s choo l can do much toward gu i d i ng 
the child in the ro le he and h i s parents mus t  play to accomplish 
the task of sav ing our wor l d . 
.;... • P l a 11 L .L i t e . 
II. l\CTIVITIES 
1 .  Have children p l a ce seeds 
(beans or corn) on wet p aper 
towels in a jar . Obse rve how 
roots & seed l e ave s form . 
Break open one to see embrye . 
2. Discuss wha t  wou l d  happen 
if s e ed s  are not p l an ted . 
3 .  Demon strate with c e l e ry sta lk & 
colored wate r  the pu rpos e  of a stem . 
4 .  Place radish seeds in sma l l  d i sh 
on wet pape r towe l, cove r wi th Saran 
wrap and afte r a few days ob s e rve 
root hai r s . 
5 . Experimen t with sever a l  p lant s 
the e f fect of no water and no l ight 
versus suf f i c i ent wat e r  and l ight . 
Also t u rn one on side t o  show plant 
wi l l  grow up . 
6. Discuss impo rtance o f  p l an t  li fe 
and why we mu s t  insu re its e x istence . 
B .  In sects 
c. Animals & Birds 
D .  Wa ter 
1. Make a collect i on of i nsec ts . 
2. Il lus t r a te and name par ts of 
insect body . 
3.  D iscus s  import ance of inse c t s . 
4. Show appropr i a t e  films t rips . 
5 .  U s e  appropriate transparencie s . 
6 .  F i nd an an thill and obse rve 
a c t i v i t i e s . 
1. Take a f i e ld t r ip . Ob serve b i rds 
and an ima l s  i n  the i r  natural habit a t  • 
. 2 .  D i s cu ss how b irds d if f e r  from 
mammals, e . g . b ody c over ing, fee t, 
bone structure, reproduc tion, e t c . 
3 .  If possible, have a c lass pet 
( b i rd or an imal) and have each re­
spons ible for i ts care . 
4 . D i s c u s s  wh i ch an ima l s take care 
of the i r  bab i es . 
5 .  see mov i e s  of an imal l ife . 
1 .  D i s cuss why we need wat e r  to 
l ive . 
2. Take a f i eld tr ip t o  a pond and 
ob serve d i f feren t spec ies o f  l ife 
found the re . 
E. Land 
F. Air 
3 .  D iscuss and emphasize with 
pictures how po llu tion is ruin i ng 
our fre sh wa ter and killing i t s  l ife . 
4 . Go t o  the l ake a n d  ob se rve and 
c ollec t some of the l itt e r found on 
the shore . 
1 .  Take " nature wa lk " and find 
evidence of soil e rosion . 
2. D iscuss what can be done to 
cons e rve our l and . 
3 .  Exp l a in and disc uss how a dam 
is a way of protect ing farm land 
(f lood control) . 
4 . Make a sma l l  hil l  and pour water 
ove r it e a ch day to ob se rv•,the 
amount of eros ion which occur s . 
1. Discuss a dvantage of fresh air . 
2. Show appropriate mov ie s . 
3 .  Take a walk and t ry to find 
examp les of a i r  pol lu tion (trash 
bu rn ing , cars , t rucks, e c t. ) 
4 • .  D iscu ss and d i s t r ibute the 
booklet "Air Pol lution . "  
5 .  Have children draw picture s o f  
ideal atmosphere and one po l luted 
with smoke and smog . 
FIRST GRADE 
I .  GE NERAL OBJECT IVES 
A .  Ene rgy must be use d to set an ob j ec t  in mot ion or to a l te r  
i t s  motion . 
B. Energy mu st be u s e d to do work . 
c. Force is use d to counterac t force . 
D. Matter exists in v a r i ou s  forms and s t a t e s . 
E. E vapo r at i on and c ondensa t ion are chang e s  in the s ta t e  o f  
mat t e r . 
F. The s u n  is the sou r c e  o f  ou r l ight energy . 
G. Organ i sms ( l iving th ing s) reproduce the i r  own k ind . 
H .  'rhere i s  an i n t e rch ange of matter and energy be tween 
l iv ing things an d the ir env i ronme n t . 
I. The environ me n t  mu s t  be prot ected . 
I I . SPECIFIC OBJEC T IVES 
A. Mechanical energy may be used 
to set an object in mot ion .  
B .  Food is a s ource o f  people 
energy . 
ACTIVITIES 
l .  Begin the l e s son by 
u s ing an unwound clock . 
D i scus s with the c l a s s  why 
a clock wi l l  run whe n  i t  i s  
wound a n d  why i t  wi l l  not 
run when unwound .  
2. Introduce the work 
energy mat e r ia l s . 
3. D i s c u s s  the reasons why 
a t oy dog moves and a real 
dog move s . 
4. Beg in a Sc ience Vocabu ­
lary Cha rt with the words 
energy, food , and s c ience . 
5 . Have the chi ldren make 
p i cture s o f  people or 
an imals or mov ing th ing s . 
1 .  Rev iew with c la s s  the 
idea that food i s  a s ource 
of ene rgy . 
2 .  Have ch i ldren demon­
s t rate d i f fe rent way s o f  
c. The ene rgy in mov ing a i r  may 
be us ed to s e t  an object in 
mot ion . 
mov i ng a t r i-cyc l e . 
3 .  D i s cu s s  the type o f  
ene rgy u s e d  t o  make a b i-
cyc le move and a motorcyc le 
move . 
4. He lp the chi ldren t o  
unde r s t an d  tha t food and 
gasol ine a re both sources 
' 
o f  ene rgy . 
5 .  Add fuel and g a s o l ine to 
the S c ience Vocabul a ry 
Chart . 
1 .  Int roduce the l e s son by 
having the c la s s t o s s  a b a l l  
a n d  a balloon to o n e  anothe� 
2 .  D i s cus s how a balloon 
can move wi thou t anyone 
t ouching it. 
3 .  He lp the ch ildren under-
s tand that the wind i s  a 
form o f  energy . 
4. He lp the ch i l dren to 
make p inwheels o f  colore d 
paper .  
D. Th e energy in moving wa t e r  
may be used to s et an ob j ec t  i n  
motion. 
E. Energy mu s t  b e  u s ed to do 
work. The more work done the 
more energy is requ i red .  The 
5 .  Add wind t o  S c ience 
Vocabulary Chart . 
6 .  L i s t  ways the wind i s  
used t o  do work . 
1 . Int roduc e the l e s s on 
by put t ing a toy boat i n  a 
pan o f  wate r . Ask the 
ch i ld re n  to name two ways 
the t oy b oa t  cou l d  be made 
to move . 
2. Have the chi ldren name 
s ome thing s that can be 
moved by wate r . 
3 .  He lp the ch i l dren to 
make a luminum pinwhee l s  and 
let them s ee how mov i ng 
wat e r  make s the pinwhe e l s  
turn . 
4 .  Add wat e r  to the S c ience 
Vocabu lary Chart . 
1. Use rol ler ska t e s  t o  
c ompare rol l ing fr ict i on a n d  
s l i d ing fr ic t i on . 
rate of do ing work i s  de t e r ­
mined by the rate at which 
energy is used. 
F. E n e rgy mus t  be u sed t o  do 
work. Work i s  done ag a ins t  the 
force of gravity when a force i s  
applied. 
2. Have the chi l dren l i f t  
one , two, three , and fou r 
1-poun d  boxe s o f  sug a r  t o  
de t e rmine the amount of 
ene rgy requ ired t o  l ift the 
boxe s of sug a r . 
3 . Add inve s t ig a t i on ,  
wheels , f ric t ion , work , 
gears , pu l l , pul ley , and 
pu l l ing t o  the S c ience Vo­
c abulary Chart . Have ind i­
v idua l s  exp la in the me an ing 
of d i f fe rent words . 
4 .  Play with the c la ss an 
Oral Word Game . 
5 .  Play wi th the c l a s s  a 
Word-Re cognit ion G ame . 
1 .  U s e  the g lobe and sma l l  
toys to demon s t ra t e  the 
direct ion in wh ich the 
Ear th ' s  g rav ity pul l s  in the 
oppo s ite d i re c tion . 
2 .  Have the ch i l dren t e l l  
G. Ma t t e r  exists in various 
forms . 
and demon s t ra t e  things they 
have done that requ i re d  them 
to l i ft ,  j ump , push, or pu l l  
aga inst the force o f  gra v i ty. 
3. Demonstrat e the u s e  o f  
magne t . 
4 . Add g r av i ty,  Earth, 
forc e, l i ft , push , rocke t , 
opposite, me tal, magne t ,  
iron , an d s te e l  t o  the 
S c ience Vocabulary Char t . 
5 .  Wat ch f i lm on magnet s .  
6. P lay a Word Game with 
the c l a s s . 
l .  Exp l ain t o  the c lass 
how a thermome t e r  works . 
D is cu s s  wi th them t ha t  the 
f reezing po in t is 32 degrees 
(0° met r i c) . 
2. Have them de s c r ibe the 
scenery whe n  it is 32°, 
above 32°, an d be low 32°. 
3. D i s cuss wi th c la s s  the 
H. Evaporation an d conden sa t ion 
are change s  i n the state o f  
matter. Ch a n ge s  in the s ta t e  
of matter are det erm ine d b y  a 
lessening or gaining of heat 
(heat exchange) . 
three s ta t e s o f  matter: 
solid , l iqu i d , and ga s . 
4. Add a ir ,  rock , s olid , 
l iqu i d , g a s , ice , heat , 
me l t , deg re e , the rmome t e r , 
tempera ture , water , vapor , 
and evaporate to the 
Science Vocabu lary Cha rt .  
5 .  B r ing in a bot t le o f  
g inge r  ale and open i t  in 
front of the cla s s . Ask 
chi ldren to find three 
d i f fe rent solids , one l i ­
qu i d ,  and one g a s . 
1. Have the children b r ing 
in pic ture s of d i f ferent 
type s of c louds . 
2. Have the c la s s  keep a 
da i ly wea ther window .  
3. Bring i n  a c a c tus for 
the c la s s  to e xamine . 
4 .  Have c l a s s  collect and 
d isplay p i c tures of de s e rt s . 
I .  Organisms ( l i v ing th ings) 
reporduce the i r  own kind. New 
plan ts are produced from seeds 
and spores or from parts o f  the 
old plan t . 
s. A dd c loud, droplet, 
drop , fog , ra in, sun, and 
de sert t o  the S c ience Vo­
c abu l ary Chart . 
6 .  �how fi lms t r ips on 
wea the r  to the c la s s . 
1 .  Br ing in d i f fe rent 
types o f  beans for d i splay . 
Help the cla s s  to deve lop 
the idea that e ach k ind o f  
bean grows o n  i t s  own k ind 
of bean plant . 
2 .  Let the chi l dren make 
an obs e rva t i on j ar to see 
the sprout ing of bean s . 
3 .  Bring in a plant and 
have the c l a s s  see i t s  
three par t s . 
4. Make a vege tab l e  g a r ­
den a t  school . 
5. Let the ch i ldren s ow 
seeds of cerea l p l an t s  on 
damp sponge s. 
J. �rgan i sms ( l iving th ings) 
reproduc e  the i r  own kind. 
6 .  Add plan t , s e e d  pod, 
s ee d ,  sprout , s o i l , roo t s , 
s tem , leave s , mol d ,  g ra s s, 
an d fru i t , t o  the Science 
Vocabulary Chart . 
7 .  D i splay book s on seeds 
an d p l an t s . 
8. Help the ch i l dren make 
a see d  d i splay . 
9 .  Show films t r ips pe r­
tain ing to plant s  and seeds . 
1. Di s cus s  the type s  o f  
egg s and the i r d i fferent 
usage . 
2. B r ing in a ch i cken egg 
for the ch ildren to examine . 
3 .  Have books on in sect s 
available for the clas s to 
look at . 
4 .  Have the ch i l dren br ing 
to clas s  captured caterpil ­
l ar s . Put in jar or cage to 
obs e rve the spinn ing of its 
cocoon . 
s .  He lp the ch ildren f ind 
pic t u r e s  to make an anima l  
s c rap book . 
6 .  D i scu s s  the d i f fe re n t  
an ima l s  found o n  a f a rm an d 
why they a re importan t t o  u s .  
7 .  Take the chi l dren o n  a 
f ield t r ip t o  a farm whe re 
they can obs e rve the d i f­
ferent an ima l s . 
8. Have ch i l dren make 
p icture s  o f  d i f ferent an i­
mal s  and the ir bab ie s and 
u se the pic ture s for a 
clas s room exhibit . 
9 .  A fter d i s cus s i on o f  the 
d i f fe rent type s  o f  b i rd s , 
make a bird mobi le . 
10 . Put out a b i rd fee ding 
tray . 
1 1 . Take the clas s  for a 
short " b i rd wa lk " in nature 
are a . 
K .  ·rhe r e  i s  an i n t e rchange o f  
mat ter and e ne rgy be tween l i v ing 
thing s  and the ir e n v i r onmen t .  
Adequa t e amoun t s  of both a re 
requ ire d  for op t imum g rowth . 
12 . C o l l e c t  a n d  d i s p l ay pic ­
t ure s o f  b i r d s  a n d  the i r  
egg s . 
1 3 . Add egg , h a t c h ,  c hick e n , 
b ird , paren t ,  t u r t l e , s n ake , 
l i zard , rep t i l e , s c a les , 
i n s e c t s , g r a sshoppe rs , 
c a t erp i l l a r , c oc oon , mo th , 
f i sh , s a lmon , g i l ls ,  t a d ­
pole , f rog , lu n g s ,  c ow ,  
rabb i t , p ig , hors e , shee p , 
goa t , mamma l , fur , zoo , 
g a ze l l e , l i on ,  bear , k a ng a ­
roo , g ira ff e , z e b r a , a n d  
othe r wor d s  t o  the S c i e n c e  
Voc abu l ary C h a r t . 
1 .  Make a n  a n i ma l  b ook . 
2 .  Make a n  obse r v a t i on 
s p rou t i n g  g a r de n w i th t h e  
c l ass .  
3. Show t he f i l m  • · v. n a t  
P l an ts N e e d F o r  G row t h . "  
4 .  H a v e  t h e  c h i l d r e n  b r i n g  
in pic ture s  and books abou t 
de sert s, de s e r t  plan t s , and 
de sert an imals . Prepare a 
de s e rt d i splay . 
5 .  D i s cu s s  the foods o f  d i f­
ferent an imals . 
6 .  Invite the children t o  
tell about the care they 
g ive the i r  pe t s  a t  home . 
7 .  Help the clas s  wr i t e  a 
short s tory about the i r  
favorite an ima l  a n d  illus ­
trate the s tory . 
8 . Make an aquar ium for the 
classroom. 
9 .  Take the children on a 
short tr ip around the 
neighborhood where they can 
see many plan ts. 
10 . Add aqua r i ums, whale s ,  
seal s ,  pen gu ins , elephant s ,  
dach shund, and G reat Dane to 
the Science Vocabulary Chart .  
L .  The r e  is an i n terchange o f  
ma t ter a n d  energ y b e t wee n l iv i ng 
th ing s  a n d  t he en v i r on men t . 
Adequa t e  a moun t s o f  b o t h  are 
requ i re d  f or opt i mum g r owth . 
1 .  Have the ch i l dren make 
pic ture o f  one o f  the ir 
hands and c ompare t hem with 
p i c ture s of a s ixth g rade r s ' 
hands . 
2 .  Have chi ldren b r ing in 
p i c t ure s o f  olde r  boys an d 
g ir l s  engag e d  in act ive 
spor t s . Use the pic ture s 
for a bul let in boar d . 
3 .  Make a collec t i on o f  
mat e r i a l s  on keeping c lean . 
C a l l  on ch i l dren to expla in 
wha t the d i f fe rent mat e r ia l s  
are used for . 
4 . Le t each child choose 
his  favor ite mea l  an d make 
a picture of the thing s that 
he or she think s  are good to 
eat at that mea l .  
5. Make a c la s s  we ight an d 
he ight chart . 
M .  To prot e c t  ou r env i ronment 
f rom pol l u t i on . 
6 .  Make a l i fe size f igure 
o f  each ch i l d and d isplay i n  
the room . 
7 .  Add food , fre sh a i r ,  ex-
ce rc i s e, s l eep, bre ak f a st , 
lunch and dinner to the 
S c ience Vocabulary Chart . 
1 .  D is cus s the d i f fe rent 
types of pollu t i on .  
2 .  Make a chart showing the 
ma j or case s for each type o f  
po llut ion . 
3 .  D i s cuss and l i s t  wha t  
ch i ldren can d o  t o  help 
stop po llut ion . 
4 .  Have the ch i ldren bring 
in pictures showing the l and 
before and a ft e r  pollut i on . 
5 .  Have the ch i ldren draw 
p ictures t o  show the ways to 
stop po llut ion . D isplay in 
school hallways. 
6 .  Show f i lms and film­
strips .  
III . EVALUAT ION 
Mo s t  of the eva lua t i on wi l l  be done through c la s s  d i s ­
cu ss ion a n d  par t i c ipa t ion. The chi l dren s '  picture s  and other 
work w i l l  be che cked to see o f  they have unders tood the ma in 
idea o f  e a ch s ec t i on . 
IV . MATERIALS 
l .  F i lms and f i lms tr ips. 
2 .  Res ou rce book s . 
3. Mat e r i a l s  t o  make an aquarium . 
4 .  Ma te r i a l s  to make a garden .  
5 .  C lay for mode l s . 
6 .  P i cture s . 
S EC OND G RADE 
I .  G ENERAL OBJEC T IVE S 
A .  Ch i l dren s hou l d  learn that s urmne r , win t e r , spr ing , an d fal l 
are o u r  s e a s on s . 
B .  Fa l l , w i n te r , spr ing , and s urruner are charac ter i zed by many 
chan ge s . 
c .  The l e n g t h  o f  day l ight changes with the s easons . 
D .  We g e t  he a t  f rom s everal sourc e s . 
E .  Th i n g s ge t hot in several way s . 
F .  We u s e  heat in severa l  way s . 
G .  The ear t h  i s  always tu rn ing . 
H .  The sun i s  a lwa y s  shin i ng . 
I .  The s un ca n n o t sh ine through s ome ob j ec t s . 
J .  Var iou s  an ima l s  move in di f fe re n t  ways . 
K .  some an i ma l s  ha t ch from egg s  and some are born a l ive . 
L .  The re are s ix gener a l  c la s s i f icat ion s for an ima l s . 
M .  There are s pe c i f i c charac t er i s t i c s  o f  mamma l s , b irds , 
rept i l e s , amph ib ians , f i sh ,  and in sec t s . 
N .  S ome in se c t s  have e ight leg s and some have s ix leg s . 
o .  The re a r e  four t ypes o f  an imals home s . 
P .  D i f f e r en t ia t e  be tween g reen plants  that make the i r  own 
food a n d  o ther plants . 
Q .  D i f fe r e n t i a t e  the par t s  o f  a green plant as s tem, root, 
and l ea v e s . 
R .  De s c r ibe the fun c t i o n s  o f  the s tem, root, and le aves o f  
green p l a nt s . 
s .  Name t wo way s  in wh i ch plan t s  produce new plant s .  
UN IT I .  
HOW DO SEASONS CHANG E ?  
S PEC I F IC OBJEC I' IVE S AC T IVIT IES 
A .  Fa l l  
l .  P la n t s  
a .  Leave s cha n g e  c olor and 
f a l l o f f . 
b .  P l a n t s  produ c e  s e eds . 
c .  Te rm i n a l  a n d  l a t e r a l  buds 
have forme d . 
d .  E ve rg re e n s do not change 
ve ry mu ch in fa l l . 
2 .  An ima l s  
a .  Some an ima l s  s t ore f ood 
for wint e r . 
b .  Some an ima l s  prepare to 
h iberna te . 
c .  S ome make chrysa l i s e s  or 
coc oon s in fa l l  a nd s pend 
the win t e r  in t hem . 
1 .  Ch i l dren c o l l e c t  p i c ­
ture s for a bu l le t in board 
display , t i t le d  " S igns o f  
Fal l . "  Later the s e  p i c ­
ture s  ma y  be u s e d  t o  s tart 
a c las s s c rapbook , " How 
the S eason s Chang e . "  
2.  Ch i ldren examine w i t h  a 
mag n i fying g las s tree and 
bush bud s . 
3. C las s s t a r t  e xh ib i t  o f  
s ig n s  such a s  cocoon s , n ut s , 
l e ave s , c a t ta i l s , etc . Keep 
mi lkweed and c at t a i l  s e e d s  
in g l a s s  j ar s  or s c reen 
c overe d  boxe s . 
4 .  Take c las s on an 
d .  S ome a n ima l s mig ra t e i n  
t a l l . 
e .  S ome a n i mals t h a t w i l l  n ot 
l i ve · h r ou s h  t he w i n te r  l ay 
eggs t ha t  w i l l ha t c h  t h e  
fo l l ow in g  s p r i n g . 
f. Some a n ima l s  c ha n g e  c o l or in 
fa l l . 
3 .  P e ople . 
a .  Pe op l e pr e pa r e f o r  w i n t e r  by 
bu ying warm c lo the s . 
b .  'rh e y  provide wa rm she l ter . 
c .  They p r o v i de win t e r  p r o -
t e c t ion . 
B .  W in t e r . 
1 .  I n  win t e r  an ima l s ' a c t iv i ­
t i e s  c h a n g e . 
2 .  I n  win t er pe op le s ' a c t ivi ­
t ie s c hang e . 
3 .  In w in t e r p la n t l i fe 
chang e s . 
4 . I n  w i n t e r , wea th e r  change s . 
5 .  The re are s ome p la ce s whe re 
win te r  chang e s  are n o t  g rea t . 
excu r s i on to c o l l ec t  plan t s  
f o r  a fa l l  exh ib i t . 
5 .  E a r l y  in Oc t obe r ma rk a 
spot wi th ma sk ing t ape whe re 
the sun can shine through a 
window . Mea sure the leng t h  
o f  the shade a t  var i ou s  
in terval s .  
6 .  Make and mount a le a f  
c o l lec t i on not i ng color­
a t ion . 
7 .  Have chi ldren br ing 
f l owe r ing plan t s  from the i r  
g arden s . Ob s erve w i t he r ing 
f lower s  and forma t ion o f  
seeds . 
8 .  Ob s e rve the numbe r s  o f  
inse c t s  a round a s  the 
weathe r  change s . 
9 .  C o l l e c t  4 or 5 hou s e ­
f l i e s . Pu t in a quar t j ar 
wi th ice cube s . Not e  a c ­
t iv i ty o f  insec t s  a s a ir 
aroun d  them be come s c o l de r . 
c .  Spr ing . 
1 .  In s pr i ng peopl e s ' ac t iv i ­
t ie s  chang e . 
2 .  I n  s p r i n y an ima l s ' ac t iv i -
t i e s  change . 
3 . In s p r iny p l an t  l i fe change . 
4 .  In spr i n y , we a ther change s .  
D .  S u mme r . 
1 .  I n  s umme r  pe op le s ' a c t i v i ­
t ie s  chang e . 
2 .  In summe r a n ima l s ' ac t iv i -
t i e s  chang e . 
3 .  I n  summe r  p l an t  l i fe change s .  
4 .  I n  s umme r , we a ther changes . 
E .  Ways s umme r i s  d i f ferent from 
win t e r . 
1 .  I n  win t e r  the re i s  l e s s  da y ­
l ight . 
2 .  In summe r  the re i s  more day-
l i ght . 
10 . Observe migrat ion o f  
b irds . 
1 1 . Make a b ird feede r  to 
feed win ter b i rds . Read 
about and obse rve wh ich 
b irds s t ay through the 
wint e r . 
1 2 . Keep a weather char t  t o  
not e chang ing tempera ture s . 
1 3 . U s e  the a lmanac to f in d  
the long e s t  and sho r t e s t  day 
o f  the year . 
1 4 .  C o l l e c t  ins e c t  cocoon s . 
Try t o  obse rve the eme rgence 
o f  the adu l t  insec t s . 
1 5 . Keep a c las s ca lendar 
of " F i r s t  season" . 
1 6 . C u t  twi g s  e a r ly in the 
spr ing . Place s ome in coo l 
dark p lace . Pl ace some in 
warm sunny place . Obs e rve 
d i f ference . 
17 .  C o l l e c t  frogs eggs and 
keep a re cor d  o f  the i r  
deve l opmen t . 
1 8 .  C o l l e c t  p i c tu re s  for a 
b u l le t in b oard on e ach 
seas on . 
19 . Make a d iagr am showing 
how p l an t s  an d anima l s  
change in each s e ason . 
2 0 . C h i l d ren may show 
ano the r c l a s s  the i r  home ­
made mov i e , exh ib i t s , and 
c l a s s  s c rapbook a s  var iou s 
indiv idua l s  exp l a in how 
thing s change from one 
sea s on to anothe r .  
2 1 . Ch i l dren sununari ze un it 
by d i v i d ing i n t o  f ou r  c om­
m i t t e e s . E ach c onuni t te e  will 
p l a n  and make a s cene de ­
p i c t i ng one o f  the fou r 
s e a s on s . s c ene s are pu t to­
g e ther t o  form a l arge mu ral . 
U N I T  I I . 
WHERE DO WE GET HEA T ?  
SPEC I F I C  OBJEC T IVE S 
Ch i l dren shou l d  l e a r n : 
A .  We ge t heat f r om the sun . 
B .  It is warme r in the s un 
than in the sha de . 
C .  C l ou ds cu t o f f  some o f  the 
h e a t  f rom the s un . 
D .  I t  usua l ly ge t s  warmer 
dur ing the day when t he 
sun sh ines  an d c oo l e r  a t  
n ight when the sun se t s . 
E .  We g e t  heat f rom f i re s . 
F .  When s ometh ing burn s , i t  
g ive s o f f  hea t . 
G .  A f ire n e e ds a ir fue l t o  
burn . 
H .  W e  ge t h e a t f r om e le c t r ic ity . 
ACT IV I 'r IE S  
1 .  Chi l dren use the rmo­
met e r s  t o  prove that sun 
g ive s heat . 
2 .  Rea d  the rmome ter in sun 
and one in shade . 
3 .  Read one in sun in day-
t ime and one at n ight . 
4 .  Expe r ime n t : U se 2 wax 
c rayon s or 2 c an d l e s . Put 
one candle or c rayon in 
d i re c t  sun l ight and the 
o ther in a shady place . 
Ob s erve both a ft e r  several 
hou r s . The one in sun l igh t  
i s  s o f t  or s l ight ly me l t e d ,  
o ther one i n  shade hasn ' t  
I .  Heat w i l l  t rave l qu i ck ly . 
J .  He a t wi l l  t r a v e l qu i ck ly 
throu g h  me t al s . 
K .  Wh e n  a i r  is he a t e d ,  i t  move s 
u pwa r d . 
L .  T o  rev iew c o n c e p t s  s t u d ie d . 
change d  much . U s ing d i s ­
cus s ion i n  s c ience b ook t o  
deve l op concept t h a t  t ire 
g ive s o f f  hea t .  
5 .  Expe r imen t :  P la c e  a j ar 
ups i de down ove r a l i ghted 
candle . Why doe s f i re g o  
out ?  Then p l a c e  d i f ferent 
s ized j a r s  over same s i ze 
candle s . T e l l  wha t  happen s .  
6 .  Have chi l dren expla in 
why f i re goe s ou t when a 
pe rson who s e  c lothes are 
a f ire rol l s  up in a rug o r  
b l anke t ;  a pe rson s teps on 
a l ighte d  c igare tte or rub s 
it ou t in an a sh t ray ; a 
j ack-o- l a t e rn h a s  open ing s 
that are t oo sma l l ; a cove r 
i s  pu t on a pan i n  wh ich 
g re a s e  is a f i re . 
8 .  Develop c oncept tha t we 
g e t  hea t  from e le c t r i c ity 
by d i sc u s s ing p ic t u re s  a n d  
s i tua t i on s in b ook . 
9 .  Ch i l dren t e l l  d i f fe re n t  
ways we u s e  the hea t made 
such a s  to keep us wa rm , t o  
cook , e t c . b y  e le c t r i c i t y . 
Wr i t e  them on the board . 
F o l lowing th i s , chi l dren 
may l is t  e le c t r i c  app l iance s 
tha t  belong unde r  e ach 
he ad ing . 
10 . E xpe r iment :  Hea t  wa t e r  
in a pan . Put a me t a l  
spoon i n  t he hot wa te r . W i l l  
the spoon g e t  ho t ?  F in d  
out . Hea t  the wa te r . Pu t 
a fork made o f  wood i n  the 
wat e r . Doe s  the fork g e t  
hot ? F ind out . B o y s  a n d  
g ir l s  sugge s t  e xpe r ime n t s  
t o  he lp them f ind ou t i f  
heat  moves quickly through 
var iou s  ob j ec t s . 
1 1 .  C h i l dre n make a b ig 
char t o f  t h i ng s  tha t he a t  
doe s and doe s not move 
through qu ick ly . 
1 2 . D i s c u s s  s i tua t ion s p ic ­
tured i n  book . 
1 3 . Expe r ime n t : Make a 
paper sp i ra l . A t t a ch t o  a 
pen c i l with s t r ing . Ho l d  
ove r a candle bu rn ing i n s i de 
a ch imne y . I s  a i r mov ing ? 
Ye s ,  be c a u se s p i r a l  i s  
t u rn ing . I s  the a i r  wa rm? 
Hol d  a han d  ove r ch imney t o  
see . Hol d  t i s sue s t re ame r s  
a t tached to penc i l  ove r 
canned he a t  that i s  not 
l igh te d . I s  a ir mov ing ?  
No , s t re ame r s  aren ' t  mov i ng . 
W i l l  i t  move i f  i t  i s  he a t ed? 
1 4 . Ch i l dren show anothe r 
c l a s s the cha r t s and bu l ­
l e t in boa rd d i splays the y 
ma de a s  they work e d  on t h i s  
un i t . 
1 5 . Demon s t ra t e  and e xp l a in 
expe r imen t s  by mea n s  o f  
wh i ch they d i s c ove re d i mpor­
t an t  th i ng s  abou t he a t . 
The y  make s ig n s  t o  accompan y  
the ir d i splays a nd expe r i -
men t s .  
U N IT I I I . 
WHA T MAKE S DAY AND N IGHT? 
S PEC I F I C  O B J E C r IVE S 
A .  E xp l o r e  ch i l d r e n s i de a s  o f  
wha t  mak e s n ight a n d  d ay . 
B .  E xp l o re c h i l d r e n s i de a s  
ab ou t t he s i z e  a n d shape 
o f  the e a r t h . 
c .  De ve l o p  c on c e p t  tha t e a r th 
i s  l ik e  a v e ry b ig b a l l . 
D .  He l p  c h i l dr e n  u n de r s t an d  
tha t e a r th i s  a l wa y s  t u r n ing 
a n d  the s un is a lway s  
sh in i ng . 
E .  He l p t he m  d i s cove r i t  i s  
day o n  t he s i de o f  t he 
e a r t h  on wh i c h  the s u n  
sh i ne s . I t  i s  n ight on 
the s i de o f  the e a r th tha t 
AC T IV I T I E S  
1 .  D i s cu s s  ma te r i a l  and 
p i c ture s i n  the s c i e n c e  
book . 
2 .  G l obe i s  ava i l ab l e  f o r  
free -t ime e xplorat ion . 
3 .  Boy s a n d  g i r l s  f i n d  
place s w i th wh i ch the y a re 
fami l ia r  a n d  t ra c e  t r ip s  
they have t ake n , compar i ng 
how far the y wen t  w i th the 
d i s tance aroun d the e a r t h . 
4 .  D i s cu s s  mate r i a l  pre­
sen ted in s c ience book . 
5 .  Exper imen t :  Ma rk s i de 
o f  g lobe wi th p i e c e  o f  
mode l ing c lay t o  show whe r e  
i s  t u rne d away f rom the 
s un . 
F .  C h i l d r e n  d i s c ov e r  tha t s ome -
t ime s we c a n n 0 �  s e e  t he s un 
du r i ng the da y b e c a u s e 
c lou d s  h i de i t . 
G .  C h i l d r e n  d i s c ove r tha t whe n  
the s un c a n n o t  s h i ne through 
an ob j e c t  i t  makes a shadow .  
H .  Shadows are l ong i n  the 
morn ing , s h o r t  at noon , a n d  
l ong i n  the a fternoon . 
I .  Ch i l d ren l e a rn tha t  sha dows 
are c a s t  in d iffe re n t d i ­
re c t i o n s a t  d i f fe r e n t  
t ime s . 
we l ive . Shine a f l a sh­
l ight whe re the ma rk i s . 
I t s  day or n ig h t . Turn 
the ba l l . Whe r e  i s the 
ma rk now? Is it day or 
n ight ?  Two ch i l dr e n  
a r r ang e  the g lobe s and 
l ight to s how tha t  ou r s i de 
o f  the e a rth i s  hav i ng day . 
D i splay cutout s o f  c loud s . 
A th i rd ch i l d  hol d s  c louds 
t o  show tha t our s i de o f  
the earth i s  hav ing a 
c l oudy day . C an people on 
our s ide of e arth s e e  the 
s un now? Anothe r ch i l d  
ho l d s  the t iny toy a irp l an e  
on t h e  g lobe whi l e  t h e  l ight 
and c loud c u t ou t s  are ar­
r ange d t o  show a c l ou dy da y .  
6 .  D iscus s mat e r i a l  pre ­
s e n t e d  in s c ience book . 
7 .  C h i l dren have a shadow 
play . Hang a she e t  on a 
c lothe s l ine i n  fron t o f  a 
s unny window for a " s creen " . 
A br ight l ight may be sub­
s t i tu t e d  for sun s h ine . 
C h i l dren take tur n s  pe r ­
forming beh ind the she e t , 
u s i ng v a r i ou s  a c t i on s  w i t h  
s imple prope r t i e s  o r  c o s ­
tume s . C h i l dren observe 
the i r  own shadows i n  the 
morn ing , at n oon , and in 
the a ft e rnoon . 
8 .  E a ch ch i l d make s a 
s equence o f  three drawing s 
showing wha t  happe n s  to h i s  
own sha dow o r  t o  the sha dow 
o f  s ome landmark dur i ng the 
day . C h i ldren make a 
shadow s t ick a s  de s c r ibed in 
b ook . 
U N I T  IV . 
HO\'.i DO l\.N IMALS AND PLANTS GROW? 
S PEC I F IC 0 J JEC T I VE S  
Ch i l dr e n  s h 0u l d  l e a rn : 
A .  rhere a re many d i f fe re n t  
t ype s o f  an ima l s . 
B .  �n i ma l s  e a t d i f f e r e n t  th ing s . 
C .  Youn g a n i ma l s  a r e  ha t che d 
f r om egg s o r  a re born a l ive . 
D .  A n i ma l s  l i ve i n  var i ou s  
k i n d s  o f  home s . 
E .  A n ima l s  c a n  b e  i de n t i f i ed 
by the i r  chara c t e r i s t i c s . 
a .  B y  the i r  appe a ran c e . 
b .  'f.; a y s  they move . 
c .  Ways t h e y  g r ow and 
change . 
F .  Mamma l s : h a ve f u r  o r  ha i r  
o n  the i r  b od i e s  a n d  are 
born a l i v e . Mo s t  mamma l s  
AC T I V IT I E S  
1 .  Make or draw a p i c tu r e  
c o l l e c t ion o f  l iv ing and 
n on - l i v ing th ing s . 
2 .  Make a p ic ture c o l -
lec t ion o f  an ima l s ' home s . 
3 .  C are for v a r i ou s  pet s in 
the c l a s s room . 
4 .  C o l lect p i c ture s o f  
mamma l s  f o r  ind iv i du a l  
book l e t s . 
5 .  Make a p ic t u r e  c a l l e e -
t ion o f  a du l t  mamma l s  w i t h  
the i r  young . 
6 .  S how f i lms t r i p " Wha t  
i s  a Mamma l ? " 
are c a r e d  f o r  by the i r  
mo the r .  Mamma l s  r e s e mb l e  
t he i r  p a r e n t s . 
G .  B i r d s : h a v e  f e a t he r s  c over-
ing t h e i r  b o d i e s . M u s t b irds 
c a n  f ly . B i r d s  h a v e  wing s 
in s t e a d  o f  f ron t f e e t . 
The fe e t  a n d  b i l l s  o f  b irds 
are e spec ia l ly de s igned to 
he l p  t hem g e t  food . Young 
b i r d s  ha t c h  from e gg s  l a i d  
i n  ne s t s . Young b i rds are 
cared for by the i r  mothe r s . 
H .  Rept i l e s have d ry s c a l e s  
c ove r i ng the i r  bod ie s . 
Mo s t  r e p t i l e s  l i v e  on land . 
Young rept i l e s  h a t ch f rom 
egg s wh i ch a r e  l a i d on land . 
Rept i l e s do not c a re f o r  
the i r  young . Young r e p ­
t i le s  r e s emb le the ir pa rent s .  
I .  Amph ib i an s : ha ve mo i s t  sk in . 
L ive on l and and i n  wa te r .  
7 .  H a t ch baby ch i ck s . 
8 .  Make a char t  o f  deve l op­
ment a l  proc e s s . 
9 .  Make a b i r d fee de r . 
Obs e rve wh i ch b i rd s u s e  
feede r . Wa tch movemen t s  o f  
b ir d s . 
1 0 . Obse rve a rea l b i rd ne s t  
t o  f in d  ou t wha t ne s t  i s  
made o f . 
1 1 . C o l l e c t  feathe r s . 
Obs erve unde r  mag n i fying 
g la s s . 
1 2 . Write s t o r i e s  about 
b i rds . 
1 3 . Show f i lms t r ip . " Wha t  i s  
a B ird? " 
1 4 . Obse rve a s nake - sk in 
or an exosk e l e t on f r om a 
c ic a da . E xpla in how such 
a n ima l s  grow larg e r . 
1 5 . Make a terrar ium for a 
l i za rd . 
J .  F i sh :  have s l i pp e ry s c ales 
cove r i ng t he i r  body . F ish 
l i ve i n  wa ter . Mo s t  f i sh 
ha tch f r om e g g s l a i d i n 
wa t e r . 
K .  I n s ec t s : h a ve 3 b ody pa rt s . 
I n s e c t s  ha v e  6 l eg s . 
L .  An ima l home s inc lude the 
f o l l ow i n g  t ype s : 
1 .  N e s t s . 
2 .  Lodge s .  
3 .  Webs . 
4 . H i l l s . 
16 . Show f i lms t r ip " What i s  
a Rept i le ? " 
1 7 . Make a woo d l an d  t e r -
rar ium for a s a l aman de r  or 
t oads . Ob s e rve the i r  hab i ts . 
1 8 .  Demon s t ra t e  how c o l d  
a f fec t s  them b y  put t ing a 
frog in a j ar with a i r  ho le s 
i n  the l id .  Put j ar in re ­
f r igerator overn ight . T ake 
out o f  j ar and ob s e rve the ir 
a c t iv ity a s  they g row warm . 
19 . C o l le c t  frog egg s . 
Obs erve the i r  deve lopme n t  
from hatching to tadpole t o  
frog . Make a chart o f  pro­
gre s s . 
2 0 . Show f i lms t r ip " Wha t i s  
a n  Amphib ian? " 
2 1 . Ob se rve f i sh i n  an 
aqu a r ium .  How do they get 
a ir? How do they swim? 
2 2 . M ak e  a scrapbook o f  
f i sh .  D E s c r ib e  s i z e ,  shape , 
c o l o r . 
2 3 . Show f i lms t r ip " Wha t  i s  
a F i sh? " 
2 4 .  S e t up an an t fa rm .  
Ob s e rv e  how c o l on i e s  wo rk 
togethe r . 
UN I T  V .  
PLANT S 
S P EC I F IC OBJEC T I VE S  
A .  The r e  a r e  many k i n d s  o f  
p l a n t s , g re e n  a n d  n o t  g reen . 
B .  P l an t s g r ow i n  ma n y  d i f ­
f e r e n t  p la c e s  i n  wa t e r , on 
o t h e r  p l a n t s , on rock s , i n  
s o i l . 
c .  Mo s t  p l a n t s  that g row i n  
so i l  have  l e ave s , root s ,  
a n d  s t e m s . 
D .  L e a v e s ,  s t ems , a n d root s 
v a ry g re a t l y in  d i f f e re n t  
p l an t s , b u t  e a ch pa r t  o f  a 
p l a n t  doe s c e rt a i n  th i ng s . 
Mo s t  p l an t s  u s e  on l y  one 
me thod of reprodu c t i on . 
E .  Green p l a n t s  mak e  f ood from 
wa t e r  a n d  c arbon d iox i de , 
AC T IV I T IES 
1 .  T ake a f ie l d  t r ip . 
Get wide v a r i e t y  o f  plan t s . 
2 .  S c rape green a lgae from 
t re e  b a rk . Obs e rve under 
m i c ros cope . C ompa re w i th 
plan t s  g r owing in s o i l . 
3 .  C ompar e  t wo k in d s  o f  
r oo t  sys t ems -dande l ion v s . 
g r a s s . 
4 .  Prepa re bu l l e t i n  board 
d i splay of foods w e  e a t  
showing p i c tu re s o f  plan t 
part s . 
5 .  G roup in t o  l e a ve s , s t em� 
roo t s , f ru i t , and s e e d s . 
6 .  Obs e rve bud s  on autumn 
branche s . 
u s ing e n e rgy from su n l ight . 
F .  Man y  p l a n t s s t o r e  f o o d  in 
the i r  p a r t s . 
G .  P l a n t s  u s e  t h e  food they 
make f o r  g row i ng a n d  pro­
d u c ing n ew pa rt s . 
H .  Food ma de by g re e n  p lant s i s  
a l so u s e d  a s  a source o f  food 
for peop le and for an ima l s . 
I .  Buds g row on s tems of  p l an ts . 
J .  Bu d s  c on t a i n  p a r t s that g row 
into leave s , f l owe r s , or 
exten s ion s o f  the s t e ms . 
K .  A plant g e t s  b igger by the 
g rowth of p a r t s  from i t s  
buds . 
7. D i s se c t  t o  i de n t i fy 
v a r ious part s . 
8 .  Soak l ima bean s e e d s . 
Ob s e rve i n s i de . D r aw d iag r am 
i l lu s trat ing st r u c tu r e . 
9 .  P lant s e e ds . Ob s e rve 
g rowth of p l an t s . 
1 0 . Br ing a var i e t y  o f  veg e ­
t ab l e  s ampl e s  t o  c l as s . 
1 1 .  C las s i fy into root s ,  
s t ems , leaves , f ru i t s , and 
s e e d s . 
1 2 . Put a swe e t  potato 
( poi n t  down) in a sma l l  j ar .  
Ob s e rv e  g rowth o f  roo t s  and 
s tems . 
L .  Many g re e n  p l an t s  have flowe r s . 1 3 . Br ing ed ib le fru i t s  t o  
M .  F lowe r s  produ c e  s e e d s . 
N .  Mo s t  s e e d s  a re s ca t t e re d  from 
the p l ant tha t produ c e d  them . 
o .  S e e d s  are s c a t te re d  by wind , 
by wa t e r , and by an ima l s  and 
by man . 
c l a s s . D i s s e c t  and ob ser v e  
seeds . 
1 4 . B r i ng s amp l e s  o f  var i ou s  
s e e ds . Ob s e rve how s e e d s  
are spread . 
1 5 .  P la n t s  need l ight . 
Put g rowing p l an t s  in a 
dark plac e . Put o t he r 
p l an t s  in a sunny p l a c e . 
C ompare . 
1 6 .  P u t  c e lery s ta lk s  wi th 
leav e s  in water co lore d 
wi th food c o l o r i ng . Ob s e rve . 
TH I RD  G RADE 
I .  I N T RODU C T ION 
The t h i r o  c3 r a d e  c o nc e r n s  i t s e l f  wi th t h e  n a t u r a l  wor l d ,  
the l i v i n q  wo r l d  o f  p lan t s  an d a n i ma l s  and the phys i c a l  wor l d  
o f  ma t e r i a l s . OJr a ims a r e  three fol d , f i r s t , t o  lead the c h i l d  
i n t o  a g r e a t e r  u n de rs t a n d ing o f  the wor l d  around h i m ;  s e c on d l y , 
t o  fo s t e r  e f f e c t i ve th i n k i n g  hab i t s  about t h a t  wor l d ; thirdly , 
t o  he lp h i m  de v e lop e c o l og i c a l  a t t i tude t oward i t . 
I I .  G ENERAL O B JEC T I VE S 
T ne y e 1: tc' .L d l ob j e c t i ve s  o f  s c i e n c e  c u r r i cu l um are g iven to 
he lp t he c h 1 l c x e n c o  g a i n  an unde r s t an d i ng and apprec i a t ion o f  
t h e  f o l l ow i ng c on c e p t s : 
A .  E v en t s  i n  n a t u r a l e n v i ronme n t  happe n  in an orde rly wa y .  
B .  Law f u l  c h an g e  i s  cha ra c t e r i s t i c o f  even t s  in natura l 
e n v i ronme n t  a l t ho u g h  l i v i ng thing s tend t o  p roduce l iv ing 
th i ng s l i k e  t he ms e l v e s  ove r mi l l i on s  of years the earth 
and l i v i ng t h ing s on the e a r th have chang e d ; and d iver s i ­
f i e d  f orms o f  l i fe have e v o l ve d . 
c .  To f i n d o r d e r  i n  n a tura l e n v i ronme n t , the s c i e n t i s t  s e ek s  
b a s i c  u n i t s  tha t c an b e  pu t t og e ther i n  a n  a lmos t  i n ­
f i n i t e  va r ie t y  o f  way s ; the c e l l  a n d  the atom are examp l e s  
o f  s u c h  u n i t s . Whe n  equ i l ib r ium i s  ups e t  in organ i s m  
env i r onme n t  i n t e r ac t i on s : re g u l a t ory mechan i sm g o  t o  work 
to re s t ore e qu i l ib r i um .  
D .  The re i s  a re l a t i on s h ip be tween s t ru c t ure and fun c t i on ; 
the s t ru c ture o f  pa r ts o f  l iv ing org an i sms det e rmine the 
f u n c t i o n  o f  t ho s e  p a rt s . 
E . The r e  i s  a b a s i c  t e n d e n c y  t oward s t ab i l i t y  or equ i l ib r ium 
in t �1e u. n i v t: r s e ; t hu s , energy and mat t e r  maybe t ra n s forme d ,  
b u t t ne s u m  t o t a l  o f  ma t t e r  a n d  energy c o n s e r ve d . 
F .  Ma n h a s  cha n g e d  a n d  c on t inue s to change the n a t u r a l  e n v i ron ­
me n t ;  b u t  be c a u s e  he i s  o f ten ignorant o f  l on g  rang e 
c on s eq u e n c e s ,  h i s  a c t ion s may h ave harmfu l e f fe c t s  for 
h ims e l f  and f o r  ot he r l iv ing org an i sms . 
G .  Man n e e d s  t o  r e c og n i z e  the import a n c e  o f  ou r na t u r a l  re­
s ou r c e s ,  the prob lems of con s e rv i ng them , the c au s e s  and 
s o l u t ion s o f  po l l ut i on , the commun i t y  involveme n t , and the 
oppo r t u n i t i e s  for emp l oyme n t . A l l  men shoul d  have pr i de i n  
our c o un t r y  and c ommun i ty a n d  work t oward that end . 
I I I . S PEC I F IC OBJEC T IVE S 
A .  I n t h e an i ma l  k in g aom t h e  
ch i l d r e n  w i l l  l e arn t h i s : 
1 .  P l a n t s an d a n i ma l s  a r e  ma d e  up 
of c e l l .s .  
2 .  L i v i n g th i n s s  a r e  c l a s s i f i e d  
i n t o d i i f e r e n t  g r oup s . 
3 .  L i v i n g  t h i n g s h a ve c ommon 
n e e d s  s u ch as food , a i r ,  
g e t t i n s r i d  o f  wa s t e s ,  hav i ng 
b ab i e s . 
4 .  L i v ing th i ng s  a dap t t o  d i f ­
f e r e n t  k i n d s  o f  e n v i ronme n t .  
5 .  Ma n p r ov i de s  s p e c i a l  c a re t o  
a n i ma l s  i n  z o o s  a n d  o n  fa rms . 
B .  The ch i l d ren w i l l  l e a rn tha t : 
l .  The human b o dy i s  ma d e  up o f  
d i f f e r e n t  k i n d s  o f  c e l l s . 
2 .  C e l l s u s e e n e rg y  i n  doi ng 
the i r  work ; to g e t  t h i s 
e n e r g y  the y n e e d  food and 
oxyg e n . 
ACT IVITIES 
1 .  U s e  m i c r o s c ope t o  show 
the d i f fe r e n c e  i n  p l an t  and 
an ima l c e l l s . 
2 .  Mak e a d i a r ama o f  an i ­
ma l s  home s . 
3 .  Mak e aqu a r i um . 
4. U se bu l l e t in b o a r d  d i s ­
p l a y s  t o  h e lp b e t t e r  unde r ­
s t an d  t h e  r e l a t edne s s  o f  
l i v i ng th i ng s . 
5 .  V i s i t  a zoo . 
6 .  Make c omp a r i s o n s  and 
t e s t  ide a s . 
7 .  Re ad b ook s abou t d i f ­
fe r e n c e s and the cha r a c t e r ­
i s t i c s  o f  an i ma l s . 
8 .  U s e  f i l ms . 
9 .  T . V .  Nat ion a l  G e o ­
g raph i c . 
10 . Kee p  a pe t hami s t e r  a n d  
ob s e rve i t s  ways o f  f e e d i ng . 
3 .  D i f f e r en t  p a r t s  an d s y s t ems 
o f  the b o d y  h e l p  to ma i n t a i n  
t h e  ce l l s . 
c .  T h e  ch i l d r e n  w i l l  l e a r n  tha t : 
l .  Food b a r e  c l a s s i f i ed i n t o  
f ou r  g r o u p s  b a s e d  upon the 
type of n u t r i e n t s  they 
c o n t a i n . 
2 .  You g e t  the n u t r i e n t s  you n e e d  
i f  y ou e a t  e n ough f o o d  f r om 
e a c h  g roup e v e r y  day . 
D .  The p u r p o s e  t o  e s t ab l i sh the 
i dea of eco l ogy an d unde r ­
s t and i ng o f  how a l l  l i v i ng 
and n on - l i v ing f i t  t og e the r  
o n  t h e  e a r th . I t  i s  d i v i ­
de d i n t o  four ma i n  concep t s : 
l .  D i ve r s i t y . 
2 .  Adapt a t i on . 
3. I n t e r r e l a t i o n s h i p . 
4. Chang e . 
The s e f o u r  con cep t s  show the 
ro l l  tha t human s ,  p l an t s ,  
1 1 . Make a cha r t  o f  a n i ma l s  
hab i t s . 
1 2 . Ob s e r v e  c e l l s b y  u s i ng 
a m i c ro s c op e . 
1 3. W r i t e  words on cha lk ­
board and a sk que s t i on s  
abou t the loc a t i on o f  e a ch . 
1 4 . C ompa r e  the body wi th 
mach i n e  o r  e le c t r i c  c l o ck . 
1 5 .  Me a s u r e  and compare 
w i t h  t he rmome t e r . 
1 6 . L i s t  foods then d i s ­
cu s s  the t ra n s forma t ion o f  
the body . 
1 7 . E xpe r i me n t  wi th 
breath i n g - inha l e , exha l e . 
1 8 . F ee l the he a r t  pump i ng . 
1 9 . Mak e a s t e th s cope . 
2 0 . Mak e a cha r t  o f  four 
food g roup s . 
2 1 . Make menue s t o  show the 
r ight foods shou l d  be e a t e n . 
2 2 . Expe r imen t  t o  show what 
an i ma l s , a n d  org an i s ms p lay i n  
t h e  we b o f  l i f e . 
E .  The c h i ldr e n  w i l l  l e a rn that 
we shou l d  h a v e : 
l .  P r i d e  i n  coun t r y , c ommun i t y , 
and ou r s e l ve s . 
2 .  Awa re n e s s  o f  a n d  des i re t o  
i mp r o v e  e x i s t i n g  c ond i t i o n s 
and t o  p r omot e i n t e res t i n  
n a t ure . 
3 . C hang e t o  b r i ng a t t e n t i on 
t o  j ob po s s i b i l i t i e s  and 
con s e r v a t i on p r a ct i ce s . 
4 . Re l a ted f i e l d s . 
Namely : 
a .  K i n d s . 
b .  Loc a t i on . 
c . P o s s ib l e  s uppl ies . 
d .  Dep let i on . 
F .  P o l l u t ion . 
1 .  T ypes . 
2 .  C au s e s  an d a f f ec t s . 
3 .  Pos s ib le s ol u t i on . 
foods c on t a i n  f a t s , s t arches, 
r aw foods and c ook e d  foods . 
Make a report on wha t  the y 
l e arned . 
2 3 . L i s t the foo d s  they eat 
i n  one day the n  place them 
i n  the c o r r e c t  g roup . 
2 4 . V i s i t  food mark e t o r  
farm . 
2 5 . Make veg e t ab l e  g a r de n . 
2 6 .  Un s c ramb l e  wo rd s . 
2 7 . C l a s s d i s cu s s i on on 
ba l anc e  d i e t . 
2 8 . C o l l e c t  newspape r 
c l ipp i ng . 
2 9 . C artoon s . 
3 0 . F i e l d  t r ip s . 
3 1 .  C h a r t -Phy s i c a l  f e a ture s .  
3 2 . E n c yc l oped i a . 
1 .  t re e s . 
2 .  an ima l s . 
3 3. Make bu l l e t i n  board o f  
a n ima l s  th a t  l ook l ike plants . 
G .  
l .  
2 .  
3 .  
4 . 
5 .  
6 .  
H .  
l .  
2 .  
3 .  
4 . 
5 .  
I .  
l .  
2 .  
3 . 
4 . 
s .  
J .  
l .  
2 .  
3 . 
Wa t e r  Re sourc e s . 
Water cyc l e . 
S torag e .  
W a t e r  s he d s . 
T ab l e . 
Pur i f i ca t i on . 
U s e s . 
S o i l Re s ource s .  
E ro s i on . 
C on s e rvat i on prac t i c e s . 
G lac i a t i on . 
Le vel of  l an d . 
F arming pract i c e s . 
Mineral Re s ourc e s . 
Kinds . 
Locat i on . 
Re s e rve s . 
Pos s ible sub s t i t u te s . 
C on s e rvat ion pract ices . 
Fore s t  Re sourc e s . 
Kinds . 
Loc a t i on . 
U s e s . 
3 4 . Make a thumb pr int with 
ink pad . 
3 5 . Name a l l  s t uden t s  l i sten 
t o  the i r  voice s . 
3 6 .  Thr ow a hu l a  hoop then 
look an d see how many 
organ i sms record throw . 
37 . P l an t  seeds and compare 
the p l an t s .  
3 8 . F ind ou t how s ome p l an t s  
and org an i sms prot e c t  them­
se lve s . 
3 9 .  L i s t  t he d i f fe re n t  
reg i ons . 
40 . Che ck for pollut i on by 
put t i ng a p i ece of wh i t e  
p ape r ou t s i de the window . 
Look at i t  in a f ew days . 
4 1 . S e l e c t  p i c tures showi ng 
d i f fe rent work and how i t  
i s  r e l a t e d  t o  our we l l  
be ing . 
4 2 . Re s e a rch reading . 
4 .  Dang e r  o f  misu s e . 
5 . C on E; e rvat i on pract ice s .  
K .  N a t u re s Re s our ce s .  
1 .  An i ma l s .  
2 .  P l an t s . 
3 . U s e s  and v a lue . 
4 .  P r e s e rvat i on and protect ion . 
L .  Human Re source s .  
1 .  Impor tance . 
2 .  Man ' s  ro le in nature . 
4 3 . Report i ng ora l and 
wr i t t en . 
44 . Oral d i s cu s s i on . 
4 5 . Recog n i t i on o f  words 
and t e rms . 
4 6 . I nc re ased vocabu l a ry . 
47 . F ie l d  t r ip s . 
48 . P lant ing tree s . 
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FOURTH G RADE 
G ENERAL OB J EC T IVE S 
A .  Eve n t s  i n  t he n a tu ra l  e n v i ronme n t  happe n i n  a n  o r d e r l y  wa y ; 
man s e a rche s f o r  l aws t o  e xp l a i n  th i s  o r d e r  by ob s e r v i n g , 
hypothe s i z ing , che c k ing i de a s , a n d  r e j e c t ing t ho s e  wh i c h  do 
n o t  squa r e  with rea l i ty . 
B .  The re i s  a l a w f u l  change i n  cha ra c t e r i s t i c  o f  e ve n t s  in the 
n a t u r a l e n v i r on me n t ;  al though l i v i n g th i n g s t e n d  t o  produce 
l i v ing th i n g s l ike themse l v e s , ove r mi l l i on s  o f  ye a r s  the 
e a r t h  and l iv i ng th i ng s  on the e a r th h a v e  c h a n g e d , a n d  
d i ve r s i f i e d  forms o f  l i fe ha v e  e v o l ve d . 
c .  Orde r i n  the n a t u r a l  e n v i ronme n t  i s  d i s c o v e r e d  by s e e � i n g  
ba s i c u n i t s  tha t c a n  be pu t t og e the r i n  a n  a l mo s t  i n d e f in i t e  
v a r i e t y  o f  wa y s ; the c e l l s  a n d  the a t om s  a r e  e x a mp l e s  o f  
s u c h  u n i t s . 
D .  The mo t i on o f  pa r t i c le s  he l p s  t o  e xp l a i n  s u ch phen omena a s  
he a t ; l i ght , e l e c t r i c i t y , mag n e t i s m ,  a n d  c he m i c a l  c h a n g e s .  
E .  The re i s  a ba s i c t e n d e n c y  t owa r d  s t ab i l i t y  or e q u i l i b r i um 
in the u n i ve r s e : th i s , e n e rg y  an d  md t t e r  ma y be t r a n s f o rme d ,  
bu t the s um t ot a l  o f  ma t t e r  and e n e rgy i s  c o n s e r v e d . 
F .  Whe n  e qu i l ibr ium i s  up s e t  i n  o r ga n i s m -e n v i r onme n t  i n t e r ­
a c t i o n s r e g u l a t o r y  me c h a n i sms g o  t o  wo rk t o  r e s t o r e  
e rr u  l l i b r  l ll ffi . 
G .  The r e  i s  a n .' l a t i on s h i p  b e t we e n  s t ru c t u r e  an d fun c t i on ; the 
s t r u , · t  1 .< r e  -J t  p a r t s  of l i v ing o r g an i sm s  de t e r m i n e s the 
t �n c t i on o f  t h o s e  pa r t s .  
H .  Ma n h a s c h a n g e d  a n d  c on t inue s t o  change the n a t u r a l  e n v i ron ­
me n t . b � t  b e c a u s e  he ' s  o f t e n  i g n o r a n t o f  l on g  range c on s e ­
q u e n c e s o f  h i s  a c t i on s  tha t may have harm f u l  e f fec t s  f o r  
h im s e l f a n d  f o r  othe r l i v i ng organ i sm s . 
I .  I n  s c  i e n 1 'e n a t u r a l  r e s ou r c e s a r e  recogn i z e d  f o r  the i r  
i mpo r t a n c e  i n  p r ob l e m s  o f  c on s e rva t ion , c au s e s  o f  po l l u t ion 
a n d  i t s  s o l u t i on s , i n v o l veme n t  of c ommun i t i e s , j ob oppor ­
t u n i t i e s an d o u r  pr i de i n  our c oun t ry a n d  c ommun i t y . 
S PEC I F I C  O B J EC T I VE S  
A .  T h e  c h i l d r e n  l e a r n t h a t  
e r. e r y y  1 L;  t n e ab i l i t y  t o  d o  
wo r k , e n e r g y  c ome s f r om f o o d s  
a n d  f ue l s ; mo s t  s ou r c e s o f  
e n e rg y  on e a r th c a n  be 
t r a c e d  t o  t he s u n ; e n e rg y  
m a y  b e  cha n y e d  f rom o n e  form 
t o  a n o t he r ; a n d  tha t i t  t ak e s 
f o r c e  t o  s t a r t , mov e , o r  s t op . 
B .  C h i l d r e n  l e a rn t h a t ; 
A l l  t h i n g s a r e  de pe n de n t  upon 
g r e e n  p l a n t s  for f oo d . G r e e n  
p l a n t s  c a r ry on pho t o s yn t h e s i a 
rhe s t r u c t u r e  o f  g r e e n  p l an t s  
mak e  i t  p o s s ib l e  f o r  them t o  
c a r r y  o n  food mak i n g  p roc e s s . 
G re e n  p l a n t s a r e  a d a p t e d  t o  
d i f f e r e n t  e n v i ronme n t s . Ma n 
p r o t e c t s  s ome u n f a v or ab l e  
p l a n t s  a n d  n a t u ra l e n e m i e s o f  
h i s  c r op s . Man p r ov i de s  
ma t e r i a l s  n e e d e d  f o r  p l an t s . 
AC T I V I T IE S  
1 .  L i s t  d i f fe re n t k in d s  o f  
e n e rg y . 
2 .  U s e  p i c t u r e s t o  s h ow 
d i f f e r e n t  fo rms o f  e n e r g y . 
3 . L i s t  d i f fe r e n t  work don e 
by mac h i n e s .  
4 .  U s e  l i v e  demon s t r a t i on s . 
5 .  L i s t  f ood s a n d  name f r om 
wha t  sou r c e s t h e y  a r e 
de r i ve d . 
6 .  E xpe r imen t o n  the re ­
mov a l  o f  ch l o rophy l l  f rom 
g re e n  l ea f .  
7 .  Mak e  a c r o s s s e c t i on o f  
p l a n t t o  show how wa t e r  a n d  
ma t e r i a l s  t ra v e l t h rough 
t he s t e m . 
8 .  U s e m i c ro s c ope t o  e x ­
am i n e  p l an t  c e l l s . 
9 .  Ra i s e p l a n t s  f r om cu t ­
t i ng s a n d  b u l b s . 
1 0 . B r i ng d i f f e re n t  k in d s  
C .  Ch i l d r e n  l e a rr� \ . h a t t o  k e e p  
a l i v e : 
A l l  l i v i n LJ ".:. h i n . : s a re ma de 
up o f  c e l l s .  r h e r e  a re 
wa y s  0 t  d i s t i ng u i sh i ny b e ­
t we e n  p l a n t s  a n d  a n i ma l s . 
The � i n d s  o f  an i ma l s  r a n g e  
f rom v e r y  � imp l e  t o  h i g h l y  
c omp l e x . A n i ma l s  a r e  a d -
a p t e d  � o  t he e n v i r o nmen t s  
i n  wh i c h  t he y  l i v e . The 
c l a s s i f i c a t i on o f  an i ma l s  
i s  b a s e d  upon c ompa ra t ive 
s t ru c t u r e . 
D .  C h i l d r e n  l e a r n t ha t : 
1 .  L i g h t  i s  a f o rm o f  e n e r g y . 
2 .  Ma n y  ob j e c t s  a r e  s e e n  b y  
the l i g h t  re f l e c t e d  f r om 
t h e m . 
3 .  Ma t e r i a l s  ma y t r a n s m i �  re ­
r e f l e c t  o r  a b s o r b  l i g h t . 
4 .  The e y e  c ol l e c t s  l i g h t f r om 
ob j e c t s  a n d  p r o j e c t s  the i r  
o f  s o i l  an d d i s cu s s  the 
d i f fe r e n c e s . 
1 1 .  C omp l e t e  s e n t e n ce s . 
1 2 . Make a t e r ra r ium . 
1 3 . U s e mag n i f y i ng g l a s s . 
1 4 . Make a n  a q u a r i u m . 
1 5 . C ompa r e  a n i ma l s . 
1 6 . D i s c u s s  food in re ­
l a t i o n  t o  e n v i r onme n t  o f  
a n i ma l s  a n d  man .  
1 7 . C l a s s i fy an ima l s . 
1 8 . Make a s c ra pb ook o f  
an ima l s . 
1 9 . U s e  l ib ra ry f o r  b o ok s . 
2 0 . B u l le t i n b oa r d  d i s p l ay 
o f  an ima l s . 
2 1 .  W r i t e  a r e p o r t  on s ome 
a n ima l s . 
2 2 . Show how s u n l i g h t c a n  
chan g e  c o l o r e d  pape r . 
2 3 . B u i l d  a pe r i s c ope . 
2 4 . Wa t ch you r i r i s . 
2 5 . S how how wa t e r  b e n d s  
ima g e on t h e  re t i n a ? 
s .  L i <:;  h t.  i s  b e n t a s  i t  pa s s e s  
f r om o n e  me d i a  i n t o  anothe r .  
6 .  S e e i n y  w i t h  ou r b r a in . 
7 • S ome de f e c t s  i n  v i s i on c a n  
be c o r re c t e d  �Y we a r i n g  
g l a s s e s  ( l e n s e s )  . 
E .  C h i l d re n  l e a r n t h a t : 
1 .  T h e  f o r e c a s t i n g  o f  we a t he r  
i s  n e c e s s a r y  t o  k n ow ab ou t 
t e mpe r a t u r e  o f  a i r ,  a i r  
p r e s s u r e , an d wa ter vapor 
i n  t he a i r  s i n � e t he s e  
de t e rm i n e  the we a the r . 
2 .  Mo le c u l e s o f  a i r occupy 
s pa c e  a n d  ha ve we i g h t . 
3 .  hn e n  mo l u c u le s  o f  a i r  a n d  
wa t e r  a r e h e a t e d , the i r 
mov e me n t  i n c re a s e s a n d 
t h e y  oc c upy mo re s p ac e . 
Wh e n  c oo l e d  the re v e r s e 
h appe n s .  
F .  Ch i l d r e n  l e a r n tha t e c o logy 
l i ght b y  pu t t i n g  a pen c i l  
in a g l a s s o f  wa t e r . 
2 6 . Expe r imen t  w i t h  l ig h t  by 
u s i n g  t r an s pa r e n t ,  t r an s l u ­
c e n t ,  a n d  opaque g l a s s . 
2 7 . U s e  correc t i ve l e n s e s 
t o  show wha t e y e  de f e c t s  
a re l ike . 
28 . Show how eye s ig h t  a n d  
a u t omob i l e s a f e t y  a r e  c o n ­
n e c t e d . 
2 9 .  C on du c t po s t e r  c on t e s t 
on g ood e ye h ab i t s . 
3 0 . Keep c a l e n d a r  o f  we a the r 
c on d i t i on s . 
3 1 . C o l l e c t  da i ly wea the r 
maps . 
3 2 . E xpe r i me n t  i f  a n  emp t y  
b o t t le i s  r e a l l y  emp t y .  
3 3 .  U s e  the rmome t e r  f o r  
t empe ra t u r e , b a r ome t e r  f o r  
mo i s tu re . 
3 4 . Make a wea th e r  vane . 
h a s  f our a ims : 
1 .  D i ve r s i t y - ch i l dren l e a rn 
tha t n �  � . w 0  J rg a n i sm s  a re 
a l ike ; w i l l  he l p  them have a 
be t t e r  � on cep t o f  t he wor ld . 
2 .  A d a p t ion - ma n a n d  a l l  organ -
i sms mu s �  a d j us t  t o  t he i r  
e n v i ronme n t i n  orde r t o  
su r v i ve . 
3 .  I n t e r re lat ion sh ip - a s  long 
a s  l i v ing  t h ing s need food , 
seek she l te r  a n d  prot e c t i on 
i n  the i r  e n v i ronme n t  the y 
wi l l  n e e d  e a ch othe r . 
4 .  Chang e - man and a l l  org an ­
i sms chang e accord ing to 
the ir needs ; when the i r  
change s t op s , l i f e  ends . 
G .  Ch i l dren l e a rn pr i de in 
count r y , c ommun i t y ,  a n d  
t he ms e lve s . 
1 .  Awa rene s s  o f  and de s ire t o  
improve e x i s t i ng cond i t i on s . 
3 5 . I n f l at e  a ba l loon , t i e 
s ecure l y , me a s u re c i rcum­
ference , pu t in sunl i g h t  for 
1 0  minute s ,  me a sure ag a in . 
3 6 .  Make a c loud . 
3 7 . E xpe r ime n t  abou t vapor 
by wa shing b l a ckboa r d . 
3 8 . U s e ra in gauge . 
3 9 .  F ie l d  t r ips . 
40 . Mak e a c ha r t  t i t le d  
(What I s  Ecolog y ? ) • 
4 1 . C o l le c t  newspape r 
c l i pp i ng s  abou t e n v i ro n ­
men t  on c on s e rv a t i o n  c i t y  
plann ing e t c . 
4 2 . Have s tu dy o f  a dve r ­
t i s in g  me s s age s .  
4 3 . Kee p  a j ou rn a l o f  
th ing s th a t  ha ve b e e n  s ee n , 
h e ar d ,  or e xpe r i e n c e d  that 
re l a t e  t o  e c ol og y . 
4 4 . Re s e a rc h  r e a d i n g . 
4 5 . Re por t i n g  b oth ora l and 
2 .  P r omo t e  i n t e re s t in  na ture . 
3 .  B r i n g  t o  a t t e n t i on j ob p o s ­
s i L t l i t i e s  i n  c on s e r v a t i on 
a n d  r e l a t e d  f i e l d s . 
4 .  N a t u r a l r e s o u r c e s  - k i n ds , 
l o c a t i o n , po s s i o l e  s u pp l i e s , 
a n d  c e p l e t i on .  
5 .  P o l l u t ion - t y pe s ,  c a u s e s  
a n d  a f fe c t s  a n d  p o s s i b l e  
s o l u t ion s . 
6 .  Wa t e r  r e s o u r c e s - wa t e r  
c y c l e s , wa t e r  s he d s , wa t e r  
t ab l e , wa t e r pu r i f i c a t i on ,  
a n d  u s e s . 
7 . S o i l  r e s ou rc e s  - e r o s i on s , 
conservat ion p r a c t i c e s , 
g l a c i a t i o n . 
8 .  M in e r a l re s ou r c e s - k in d s  
l oc a t i on o f  r e s e rv e s ,  pos ­
s ib le s ub s t i t u t e s  a n d  c on -
s e r v a t i on p r a c t i c e s . 
9 .  F o r e s t  r e s ou r c e s  - k in d s , 
l o c a t i on ,  u s e s , da n g e r  o f  
wr i t t e n . 
4 6 .  O r a l  d i s cu s s ion . 
47 . Re c og n i t ion o f  wor d s  
a n d  t e rm s . 
4 8 . I n c r e a s e  vocabu l a ry . 
4 9 . U s e  f i lms a n d  f i lm­
s t r ip s . 
5 0 . Le c t u re s by pe r s onne l 
o f  A . S . C .  
5 1 .  F i e l d  t r ip s . 
m i s u s e  a n d  c on s e rv a t i on 
p r a c t i c e s . 
1 0 . Na t . < r e r e s ou rc e s  - an ima l s , 
p l a n t s ,  u s e s  a n d  v a lu e , 
p r e s e r v a t i o n  a n d  p r o t e c t i on . 
1 1 . Human r e s o u r c e s - i mpo r t a n c e  
a n d  ma n s ' r o l e  i n  n a t u re . 
F IFTH G RADE 
G ENE RAL OBJEC T I VE S  
A .  C h i l d re n  w i l l  l e a r n  tha t e ven t s  in the n a tura l e n v ironment 
happen i n  an orde r l y  ra the r than a haphazard way : man 
s e a r che s for l aws to e xp l a in t h i s  orde r  by ob serv ing , 
hypo the s i z ing , c he ck ing h i s  i de a s , and re j ec t ing tho s e  
wh ich d J  n o t  s q u a r e  w i th r e a l ity . 
B .  The c h i l d ren wi l l  lea rn l awfu l change s in charac ter i s t ic 
of  e v e n t s in the n a tu r a l  env ironme n t ; a l though l i v ing 
th i n g s  t e n d  t o  produ c e  l i ving th ing s l ike thems e lve s ; 
ove r  mi l l ion s o f  ye ars  the e a r th and l iv ing th ing s on the 
e a r th have change d ,  and d ivers i f ie d  forms o f  l i fe have 
evo l ve d . 
c .  C h i l dren wi l l  de ve l op an unde r s t an d ing tha t whe n  equ i l ib r ium 
is ups e t  in o rg an i sm e n v i ronme n t  interac t ion s ,  regu la tory 
me chan i sms g o  t o  work t o  r e s tore equ i l ibr ium . 
D . Ch i l dr e n  w i l l  l e arn the re i s  a relat i on sh ip be tween s t ruc ­
ture and func t io n ; the s t ruc ture o f  par t s  o f  l iv i ng 
organ i s ms de t e rmine s the func t i on . 
E .  Ch i ldren wi l l  l e a r n  how man has changed and c on t inue s t o  
cha n g e  t he n a t u r a l  en v i r onme n t :  bu t because h e  i s  o f t en 
ig n o r an t  o f  long range c on s equenc e s , h i s  a c t i on s  may have 
ha rm f u l  e f f e c t s  for h imse l f  and fo r o ther l iv ing organ i sms . 
F .  Ch i l d r e n  w i l l  b e c ome f ami l ia r  with d ive rs ity , adapta t ion , 
i n t e r r e l a t i o n sh ip s  a n d  change in and among the ecosys tems 
o f  t he e ar t h . 
UN IT I .  
SYSTEMS OF THE BODY 
S PEC IF IC OBJEC T I VE S  
A .  A l l forms o f  l i fe mu s t  carry 
on c e r t a in ac t iv i t ies t o  s tay 
a l ive . 
B .  S c ien t i s t s condu c t  studies t o  
f in d  ou t how env ironme n t a l  
con d i t ions a f fe c t  l i fe 
proce s se s . 
C .  The c i rc u l a t o ry sys tem ma in­
ta ins a su itable env i ronment 
for ce l l s  of the body . 
D .  By the proce s s  o f  d ige s t ion , 
food i s  prepared f or u s e  by 
ce l l s  of the body . 
ACT IVITIES 
1 .  Dec ide what act i v i t i e s  
are nece s sary for ma n  t o  
l ive . 
2 .  Become aware o f  s c ien ­
t i s t con t r ibut ion s to man ' s  
pre sent day soc iety . 
3 .  Read abou t c i rcu l a tory 
system and di f fu s ion . Learn 
about the ant s ' heart . 
Lea rn to che ck pul s e . 
L i s ten to a heartbe a t . 
Make a s tethe s c ope . C om­
pare the heartbeat s a t  
d i f fe rent t ime s . 
4 .  D i s cove r  length o f  small 
int e s t ine . C ompare d ige s ­
t ive systems of man to those 
of other organ i sms . 
U N I T I I . 
P ROB I NG THE ATMOSPHERE 
S PEC I F IC OB JEC T I VE S  ACT IV I T IES 
A .  
B .  
vw e a t h e r  t ak e s  p l a c e  i n  the 
e a r t h ' s  a t mo s ph e re ; he a t  
a n d  wa t e r  p ro du c e  cha nge s 
i n  the a t mo s ph e r e  tha t r e -
s u l t  i n  c ha n g e s i n  wea the r . 
The a t mo s phe r e  may be 
d i v i de d  i n t o  l aye r s  ba s e d  
upon t he cha rac t e r i s t i c s  o f  
the a t mo s phe re a t  d i f fe re n t  
a l t i t u de s . 
C .  Rad i a t i o n  f rom the s u n  hea t s 
the e a r t h ,  a n d  t h e  e a r th 
he a t s  t he a tmo s ph e re . 
D .  E v i de n c e  reg a r d i ng a i r 
t e mpe r a t u r e , r e l a t i v e  
hum i d i t y , w ind s p e e d  a n d  
d i re c t i on ,  an d a tmo s phe r i c 
1 .  T ake s e v e r a l  t empe ra t ive 
f e e d ing s o f  the a ir . F in d  
out i f  a i r ha s  we ight . C om­
pa re de n s i t y  of a i r at d i f ­
ferent t emperature s . Make 
a mode l o f  a i r  mo lecu le s . 
T e s t  t o  see i f  warm or 
c o l d  a i r  ho l d s  mor e  wa t e r  
vapor . 
2 .  D i s c u s s  cha r t  o f  atmo s ­
phe re . Rea d  abou t the 
d i v i s ions o f  a t mosphe re . 
3 .  E xpe r imen t t o  f i n d  ou t 
why s ome place s on e a r th are 
wa rme r than other s .  C ompa r e  
t h e  tempe ra ture o f  a mirror 
and b l a ck pape r . Te s t  s ome 
pre s sure i s  u s e d  in de s c r ib i ng 
a n d  p r e d i c t i n g  we a the r . 
E .  Man y  me thod s a r e  u se d  in ob ­
t a i n i n g e v i de n c e  regard ing the 
a tmo s p h e re . 
hypothe s e s  about water 
evapora t ion . 
4 .  Take thermome t e r  
reading s  o f  a i r  temperatu re . 
L i s te n  to a weather repor t 
t o  l e arn barome t r i c  pre s ­
sure read i ng . F ind ou t 
how a mecury barome t r ic 
work s . 
5 . Make a ra in gauge . 
Compare t empe rature s t aken 
by di f ferent k inds of. 
the rmome t e r s . Keep a 
v i s ib i l i ty a n d  prec ipi ­
tat ion record . C o l l e c t  
a n d  c ompa re newspape r 
we ather maps . Learn the 
mean ing s o f  we ather 
symbo l s . 
UN I T  I I I . 
P RO B I NG THE OC EANS 
S P EC I F I C O B J EC T I VE S 
P .  The r e  a r e many rea s o n s  why 
s c i en t i s t s  s tu d y  the ocean , 
b u t  the mos t i mportant one 
i s  b e c a us e  they a re c u r ious . 
B .  Much o f  the e a r th i s  cove red 
w i th wa t e r , an d n o t  mu ch i s  
known abo u t  wha t l ie s  be ­
n e a th i t . 
c .  S c i e n t i s t s  be l i eve that the 
e a r th is ve ry o l d  a n d  tha t 
oc ean s fo rme d f rom wa ter in 
the e a r th ' s  a t mo s ph e re . 
D .  Be c a u s e  o f  g re a t  p re s s u re s  
a t  t h e  bot tom o f  the oce an , 
mu ch o f  the e v i d e n c e  r e ­
g a r d i n g  i t  ha s b e e n  obt a in e d  
ind i re c t l y . 
AC T IV I T I E S  
1 .  S tudy a phot og raph o f  
the p lane t e a r th and d i sc u s s  
s u r face characte r i s t i c s . 
2 .  D i scu s s  the i de a s  an d 
r e a s o n s  for the l i t t l e  
known fac t s  abou t the ocean .  
3 .  Rea d  and d i s c u s s  th i s  
the ory . 
4 .  Report on ve s se l s  u s e d  
f o r  e xp l o r ing the s e a s . 
Make a mode l o f  the o c e a n . 
D i s cu s s  text p i cture s o f  
means for expl or ing the 
ocean . 
5 .  Look a t  a g lobe o f  the 
e a rth and d i s cus s it . 
6 .  F in d ou t how much s a l t  
E .  The r e  a re many e n v i ronme n t s  
in ·� h e  oc e an , a n d  they are 
c on s t a n t l y  c h a n g ing . 
F .  Oc � a n  c u r r e n t s  r e s u l t  f r om 
d i f f e r e n c e s  in t empe rature 
o f  wa t e r  a n d  s u r f a c e  winds . 
G .  The r e  a r e  man y  s ub s t an c e s  
d i s so l ve d  i n  o c e an wa t e r . 
H .  Ocean l i f e  i s  adapt e d  t o  
t h e  c on d i t ion s in wh ich it 
l iv e s . 
I .  S c ient i s t s  be l ieve tha t l i fe 
on e a r th g o t  i t s  s t ar t  in 
the oc e an s . 
J .  There i s  a great var i e t y  o f  
l i fe i n  the o c e an ,  a n d  i t  
e x i s t s  i n  g re a t  abundan c e . 
K .  Oc e an s  may s ome day be u s e d  
a s  a ma j or s ou r c e  a. food 
and m i n e r a l s . 
and o the r mine r a l s  sea wat er 
c on t a ins . Evaporat e  wate r  
to get r id o f  the d i s s o l ved 
m ine ra l s . Wr i t e  a repor t on 
an c ie n t  an d  mode rn ways o f  
e v apora t ing s e a  wa t e r . U se 
chemic a l s  to c o l l e c t  m i n ­
e ra l s  f rom the oc e an . 
7 .  D i s se c t  a f i sh t o  show 
i t s  adapta t ion to s e a  l i fe . 
8 .  Repo r t  on oce an forms . 
9 .  Make a bu l le t in board 
of  foods we g e t  from the 
oce an . 
UN IT IV . 
EC OLOGY A ND C ONS ERVAT ION 
S P EC I F IC OBJEC T IVE S 
P .  E s t a� l i sh a p i c t u re o f  l i f e 
a t  a p a r t i c u la r  p l a c e  on the 
p l a i n s  h e r e  a n d  now i t s phy s i ­
c a l  e n v i r o nment , i nhab i t an t s  
a n d  t h e i r  a c t iv i t i e s . 
B .  D e v e l o p  a n  u n d e r s t an d ing o f  
wha t  a da p t i on i s . 
c .  P r o v i de a f r amework for 
s t u dy o f  the g ra s s l an d s in 
ea r l i e r p e r i o d s . 
D .  Deve l op t h e  c o n c e p t  o f  
c hang e i l l u s t ra t ing tha t 
c h a n c3 e  i s  c on t i n u a l l y  occu r -
ing a s  a n a t u r a l p r oc e s s  
through t he t o t a l  en v i ron -
me n t .  
AC T IVITIES 
1 .  S tudy C oun c i l  B lu f f s , 
Iowa , and in t rodu ce e le ­
men t s  o f  l iv i ng and non­
l iv ing env i ronmen t .  L i s t 
u s e s  for a r iv e r a n d  f la t ­
l an d . D i scu s s  ba s ic ne e d s 
and re late to the s tude nt . 
2 .  S tudy p i c ture s and t e l l  
how l iv ing things have 
a dapt ed to the i r  env i ron­
men t .  
3 .  S tudy t he gra s s l an d s  o f  
the pre s e n t  to deve lop an 
u n de r s t an d ing o f  how man ha s 
changed the env ironment . 
4 .  V i ew a f i lm on 
E .  
F .  
Deve l op the co ncept o f  a 
ba lanced pr a i r i e  c ommun i ty 
and an under s tan d ing o f  the 
e f fe c t s  of rap i d change on 
the commun i ty ; dev e l op the 
conc ept o f  a dapta t ion 
through na tura l s e lec t ion . 
C e r ta in land i s  be s t  u sed 
for c rops , other l an d  for 
pa s ture , e t c . S ome land i s  
wa s te land . 
G .  C e r t a i n  natura l proc e s s e s  
a r e  always ac t ive i n  form­
ing s o i l . Each p lays a 
de f in i te rol e  in mak ing 
s o i l produ c t i ve . 
H .  C e r ta i n forc e s  in n a t ure 
c a u s e d  de s t ruc t i on o f  ou r 
re s ource s ; wind a nd wat er 
e rode s o i l  a n d  in s ec t s  and 
d i s ea s e  de s t roy p l a nt s . 
a d ap t a t i on . Ob s e r v e  a n ima l s  
i n  the a re a t o  s ee how the y  
h a v e  a dap te d . T ak e  a t ou r  
o f the s c hoo l ya r d a n d  look 
f o r  d e c ay , r u s t , a n d  
wea th e r i ng wh i c h  c a u s e s  
change . I n v e s t i g a t e  the 
e f f e c t o f  r a i n  on b a r e  s o i l , 
g ra s s e d a r e a s , a n d  a g a r d e n  
a r e a . 
5 .  S tu dy g r a s s l an d  b i ome s 
o f  o ther c ou n t r ie s . S e le c t  
a n  a r ea o f  the p l ayg r oun d 
a n d  ma p i t  o u t  for a natu re 
t ra i l  ob s e rv ing a n i ma l s  
l i f e s ig n s  o f  de c ay a n d  
ma n ' s  i n f lu e n c e . Tak e an 
imag i n a r y  e n v i r o nme n t  a n d  
a da p t a n a n i ma l  to i t . 
6 .  D i s cu s s  the v a r i ou s  u s e s  
f o r  wh i c h  l a n d  i :c>  n e eded i n  
ou r c ommu n i t y a n d  t he s u r ­
roun d iny c oun t r y s i de . T ak e  
a f ie l d t r i p  i n t o the sur­
round ing c ou n t ry s i de t o  s e e  
the d i f fe re n t  u se s  land i s  
b e ing pu t to . 
7 .  Exam ine top s o i l a n u  s ub ­
s o i l  samp l e s  f rom t he a re a . 
C o l l e c t  s o i l  s amp l e s  f rom 
d i f fe re n t  a r e a s a n d  p l a n t  
s e e d s  in  the s o i l  t o  s e e  
wh i ch s o i l s  a r e  mo s t  pro­
duc t ive . D i s cu s s  the role 
of  f e r t i l i z e r s  f o r  s o i l s . 
G row s e e d s  u s i n g  fe r t i l i z e r s  
a n d  c on t r o l  g r ou p s . 
8 .  G o  on a f i e l d  t r ip to 
f ind e v i d e n c e  o f  w i n d  a n d  
wa t e r  e r o s i on . D i s c u s s how 
man a d d s  t o  t h e  p r ob l e m  o f  
e ro s i on o r  p r e v e n t E  i t . 
C on s t ru c t  a mo de l �t rm t o  
s h ow how s o i l may L e  � on -
s e rve d . V i s i t a f a r m  i n  t he 
coun t r y  a n d  o b s e rve s o i l  
c o n s e rv a t i on pra c t ice . 
S IXTH GRADE 
G ENERAL OBJECT I VE S  
A .  C h i l d r e n  mu s t  l e a rn t ha t  p l an t s  are the f i r s t  i n  a l ine o f  
food c h a i n s  tha t e f f e c t the i r  l ive s . 
B .  P l an t s  a n d  an ima l s  mu s t  a dapt t o  the env i ronment in wh i ch 
they l i v e . Human s a l s o adapt (but in d i f fe rent way s ) t o  
the ir e n v i ronme n t . 
c .  C h i l dr e n  mu s t  de v e l op the concept o f  l i fe pat terns based on 
phy s i c a l  sur roun di ng s .  
D .  P eople a re depe n dent on plant s ,  an ima l s , and nature . The 
surv iva l o f  peop l e  in cert a in areas depends on the na t u re 
o f  t he a r e a  and how the people can a dapt t o  the area . 
E .  S tuden t s  mu s t  u nde r s t a nd the di f ference between n ature and 
e n v i ronme n t . 
F .  S tu den t s  mu s t  unde r s tand tha t to c on t rol our env ironment we 
mu s t  a l s o  pro t e c t  the env i ronmen t .  We mu s t  protec t  and c on -
s e r v e  ou r re s ou r c e s . 
U N I T  I .  
L I F E  ON THE EARTH 
S PEC I F IC OB JEC T IVE S 
A .  G re e n  p l an t s  l i nk the e a rth ' s  
e lemen t s , the sun ' s  ene rgy , 
and l i v i n g  thing s .  
B .  P lan t s  and an ima l s  a r e  adapte d  
t o  t h e  envi ronme n t s  whe re they 
are foun d . 
c .  Deve lop the c o n c e p t  o f  b iome s 
a s  a pa t te rn o f  l i fe ba sed on 
the phy s i c a l  envi ronment .  
D .  P a t t e r n s  o f  l i fe make up 
AC TIVITIES 
1 .  P lant rad i sh seeds . 
2 .  T ry t o  c o l l e c t  oxygen 
f rom a g re e n  plant . 
3 .  Make a l ichen garden . 
4 .  F in d  wha t  s o i l  con t a in s . 
5 . Make a ba lanced 
aquarium . 
6 .  Ob se rve wa t e r  p l an t s . 
7 .  Observe grass root s . 
8 .  L i s t  da i ly u s e s  o f  
e c e s y s tems ( t ran s fe r o f  ene rgy , wat e r . 
food web s , chemic a l  cyc le s . ) 
E .  De ve l op an unde r s t an d ing o f  
the vocab u l a ry u s e d  t o  d i s ­
c u s s  pa t te r n s  o f  l i fe .  
9 .  S tudy a g iven area and 
re cord an ima l l i fe foun d . 
10 . S tudy e xt inc t ion o f  
an ima l s . 
F .  Deve l op an awa rene s s  o f  ou r 
depe n dence upon a v a r ie ty o f  
l im i t e d  re s o u r c e s tha t we nee d  
to u s e  wi s e l y . 
G .  Deve l o p  an u n de r s t an d i ng o f  
env i r onme n t  prob lems that 
are o t  con c e rn not on ly in 
spec i f ic l o ca l i t ie s  but that 
a l so have e f fe c t s  on the 
in te rna t ion a l  scene . 
H .  Man mu s t  unde r s tand the work 
o f  nature i f  he or she i s  to 
be ab l e  to u se r e s ou r c e s  
wi thou t de s t orying them o r  
a l lowing na t u re t o  de s t roy 
them . 
1 1 . D i s c u s s  hunt ing and 
f i sh i ng laws . 
1 2 . S tudy picture s  o f  d i f­
ferent b iome s a round the 
wor l d . 
1 3 . D i sc u s s  the b iome in 
wh ich we l ive . 
1 4 . S tudy the world to s ee 
whe r e  the se b iome s a re found .  
1 5 . S tu dy photosyn the s i s t o  
s e e  how it re late s t o  plant s 
and an ima l s . 
1 6 . D is cu s s  make -up o f  a 
le a f . 
17 . Study a f oo d  web and the 
r e l a t ionship o f  a l l  l iv ing 
th ing s i nvo lved . 
1 8 . Make a f ood web on a 
bu l le t i n board . 
1 9 . D is cu s s how energ y  i s  
t rans fe red from one l iv i ng 
th ing to another and how sun 
l igh t is the s ource of that 
energy . 
2 0 . Learn mean ing o f  words 
used in text wh i ch are u n -
fami l ia r . 
2 1 .  D is c u s s  the u s e  o f  con­
s e rvat ion o f wat e r .  Look 
for wa t e r  pol lu t i on in the 
commun i t y . 
2 2 . D i s cu s s  the need for 
oxyg e n . 
2 3 . Look for s ig n s  o f  a i r  
pollut ion . 
2 4 . D is c u s s  the c on s e rvat ion 
o f  nature ' s  energy sourc e s  
a n d  how we c a n  sub s t itute 
ene rgy s ource s .  
2 5 .  Look for a r t i c l e s  on how 
in s ec t ic i de s en danger the 
env i ronment . S tu dy the 
e f fe c t s  of inse c t i c ide s  on 
food cha in s . 
2 6 .  Look for ways in which 
man ha s upse t  h i s  envi ronmEl'lt. 
2 7 . Invite a so i l  con ser­
vat ion i s t  from the count ry 
t o  speak on what con ser­
v a t i on prac t ice s are be ing 
carr i e d  ou t in the com­
mun i ty . 
2 8 . D i scus s the v a lue o f  
t ree s t o  man a n d  the b i ome 
in wh ich we l ive . 
2 9 . V i s i t  a nearby wood s  to 
s e e  wha t  type o f  t ree s e x i s t  
the re a n d  s tudy t h e  s o i l  
type . 
3 0 . Make a l i s t  o f  loca l ,  
s t at e , and fede ra l agenc i e s  
or o f f  i c e s  you migh t  con t a c t  
t o  ob t a i n  t e chn i c a l  he lp i n  
deve lop ing or improving r e ­
source s in the commun ity . 
UN IT I I . 
HOW AN IMALS BEHAVE 
S PEC I F IC OBJEC T I VE S 
A .  S c i e n t i s t s  a re l e a r n ing 
abou t the behav ior o f  
an ima l s  through care fu l 
ob s e r va t i o n s o f  them under 
con t ro l l e d  cond i t ion s : 
they l o ok for r e l a t i on sh ip 
be twe e n  ob s e r v e d  beha v i or 
and cond i t ions unde r  wh ich 
it occ ur s . 
B .  S c ie n t i s t s  a t t empt t o  deve ­
l op i d e a s  about an ima l ' s  
behav i o r  tha t  w i l l  apply 
to many a n ima l s . 
c .  An ima l s  r e s po n d  t o  env i ron­
me n t a l  c on d i t i on s  on ly as 
they sen s e  t h e  cond i t i on s . 
ACT IVITIES 
1 .  Locate anima l s  to ob ­
s e rve such a s  pe t s  or l ive­
s tock . I f  a c la s s  pet i s  
ava i l ab l e  ob s erve i t . 
Record hab i t s  and rou t ine s  
the an ima l s  deve lope s . 
2 .  D i scu s s  chi l d ren ' s  
report on ob s e rvat ion s o f  
the ir own pe t s  tha t  apply 
to s c ient i s t s  ob serva t ions 
on t e rr i to ry .  
3 .  Rea d  book s perta in ing 
to ob serva t i on of d i f feren t 
an ima l s  and the ir hab i t s . 
Make repor t s  on the s e  
an ima l s . 
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D .  An ima l s a d j us t  t o  chang e s  
i n  t h e i r  e nv i r onme n t . 
E .  The r e  i s  a s ign i f i c a n t  
re l a t i on sh i p  be twe e n  the 
s t ru c t u re s o f  an ima l s and 
the i r  behav i o r . 
4 .  Read text and d i s cu s s 
anima l s  f ight ing behav ior . 
5 .  Ob s e rve feed i ng behav ior 
o f  c a t s  and dog s and c om­
pare . 
6 .  F in d  out i f  l ight or 
sme l l  he lp ants f i n d  food . 
7 .  Expe r imen t  t o  f in d  out 
i f  s ome i n se c t s  see d i f­
f e rence s in c olor . 
8 .  Expe r iment t o  f in d  ou t 
i f  l ady bug s pre fer smooth 
or rough sur fac e s . 
9 .  F in d  out i f  a gold f i sh 
c an hea r .  
1 0 . E xpe r iment t o  f ind out 
i f  tempe rature e f fe c t s  the 
appe t ite of a gold f i sh .  
1 1 . Expe r imen t  t o  f ind out 
i f  tempe rature s a f fe c t  the 
anima l s . 
1 2 . L i s t  ways an ima l s  adapt 
to change . 
1 3 . Invite dog b reeders to 
c la s s  to speak on behav ioral 
d i f fe rence s among dog 
b re e d s . 
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2 2  
2 0  
8� 
1 2  
17 
1 4  
1 6  
3 8  
2 5  
I I  1 9 7 0 
I I  
I I  
" 1 97 2 
I I  1 9 7 1 
I I 1 9 5 5  
" 1 9 5 5  
I I  
I I  
I I  1 97 1 
II 1 9 6 3  
" 1 9 68 
I I 1 97 1 
II 1 9 7 1 
.. 
I I  1 9 68 
I I  1 9 7 0  
I I  1 9 7 4 
II 1 9 6 4  
I I  1 9 6 9  
" 1 9 6 9  
I I  1 9 7 1 
I I  1 9 6 1  
Recyc ling 
lliver , The 
Sand an d Gravel Re s ources 
S o i l and Wa t e r  C on s e rvat ion 
Demonstrat ion 
The re ' •  More to Min ing 
To Care for This Land 
Waterb i ll U . S . A .  
Water - Its Many Vo ices 
We Share Thi s  Land 
Worl d  �t Your Feet , The 
Your E n v i ronment I s  The Earth 
2 2  
3 2  
17 
2 2  





2 2  
13 




.. 197 5  
.. 
.. 1960 
.. 1965 
.. 1962 
II 1954 
.. 1969 
